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(54) TRANSMITTER 
(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1 st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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S'Jtc^^ffijiLbTiaS'J^ns ^ 1 HS'JS^IISS 1 3 6 h 

^ 2 mm^m^ 1 3 7 tc j: »3 2 ooati b&a^e^ 
tt^ 1 y'-^ym^^ 232izji*)mi ^-^ miz^m 
■^ti. iiit}^2 eizj^fjiati^ti^. 
40 10 0 4 4] zzx^mm^^m2 0(D^'^hJi'm^m 

V^Tlft^B-rSo y^i^i'JUmmmb l®4PSK©iiMS 

mzm-:^^mi^mm2 3x^m^tim^tis i>\.Bm 

m^^^ '<.Xiyi±<ti:\,\mM^^^^i^Xlitm2 0©1 5 
1 ~ 1 5 4©4o©M-9ii^T-S-&i.o 

[0 0 4 5] b*^b. mmit&m^fp<D^-fxtB:m^ 

m^!^<Dm&(D:^^—^(Dii&miz^^-t^o m-^i^-tfi^ 
hifiikmizmx. $)Sis«®ii5:a^si:7^-^?&«7c 

50 ft>Ee m.mmi^<Dl&-^X'bmM^ixtz:i^^-\y 
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mx±i(Dmm^}^i 5 1*5^2 o© i o-a^a 1 ^ 

Aro. I 0 - I ^ Aj.o(Dmm-r:7jk-tm 1 ifmmm 1 

lZirtiit±rC0iy7.y^AX-§:mX'^^o Ell SC^JitS 

mmm^<Dmmitm 1 ^mm. 2 3 ® 4 p s Kmm^mm 
2 3 jvmmm 5 1 (Dm^^m.mx # s c *«b^ 

©^JK16QAM. 6 4QAMSSffrS»^lll§fi 

m2z\i.mM^^m^-r^zLiit^. mmi^tt^b. zcdtz 

«)^2 5 (a) CD^'^lzmmm.lt^ (tv/A+htv/ 
2 ) ®:ftK±®ffiBtc: 8 ocDfi-^.-^SrEa biSft1-n 
(S^ 4itfS;5Stict:f3iSiiSiSS^-e* 02 5 
(b) ®<td{c:n7r/8 0^S©5£e^±l:: 1 e-^cDM 
^.^^lESI-nff ^MiSH^HSS 1 3 1 {ci 6afg:^5S; 20 

® asj^iss^;^ ^ SrSRffi -r s ^ t <t u u 

^t?#S. CCJ^Ai/ (A1 + A2) =tan (tt/ 

^ . El 2 le^/^Miaes 6 7 ® i 

0 {3{f ^."i^ligii 1 8 ) ® Q P S Km^<Dm^,'^tiL 
g$rAM^©^IS^Sa-rS- i:*>T-&i.. ClOJ^-^^ 

1 Sft«i 2 3 ©<s-^^fiEg«li^ 1 3 8 mm^}^(DiiLm. 

^mm^i)h<itammwm^^PM, AM«©a^-r 30 
?>o ^Lxmmm^ti^^miy'-'i'mt^mm^^iiiti 

[0 0 4 6] i):iC32lM«ll CM!?EI9©-<^ h)m^m 

\,^xzzxmmm(Di GPSK(Dmmm^^m.m-r^ 

tm9CD^olzm^i^8 3©7X¥^^ b;i/75-fp]©iSiHA 
1^:111 8©7^i;^;i/^lfi^5 1©4 P SK«{£Kl{im 
:t)AToJ;!3;*cg<r2>o -t^ii. 09©^l*pg©{t^ 
jfeS 3. 8 4. 8 5. 8 6<Dm^lii.mUX'mirm 1 4P 

sKsmqjtfeffiMs 7 tASo cin^>©{f^4^is<i 

M 2 3 T-S{f UfcS^. C © 4 -P©{g-?-i^{i0 2 0 ®S 40 

m^i' b;i/0©^i#B'j«^fwASo efeoT, ^isfi 

«2 3{40 9©{g-^-'S8 3. 8 4, 8 5. 8 6©V^rtl 
^S<tbT4)0 2 0©ft^,-^ 1 5 1 h^iJSfrb, (11) 

^ ttH 8 bfc J; d 5@l{t*i 1 ©^ 1 ^Ml^.-^P 
9 1® (1 1) , o^t^^lT^^-^^'^U© (11) T-fe 
So ^2*Pg. ^3^iig. ^4fePg©:©-^*j|5j«lCbT 
|g iT^-^J'^iJJiaii^nSo oSt). ^lS:fs^2 3{i 
16QAM<tb<{i3 2QAM*)L<{i6 4QAM®3^ 
^ai*^e.©^^M^®aiS©7^-^'?iJ©-5-fes miy" 50 
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— ^?ij©2 b i t ©7^— ^J'Oa^^aii-ri.^ i:{3^?.o 

c (om-^i^m 2 9=-^ M^m 35=-^ ?ij©ffi^{i^T gi 

1 ~m 4 ©^*iM^,«^i¥ 9 1 (C^^^n?. 1 v^- 

<5'?|J®{i^®alit::ii«SS:-^x.'&v^„ bA^b^isI?^® 
tt^S ^ i. © T-'# T- ^ .i: ^ 

[0 0 4 7] U «M©cff8§§Offi:t»lCPS^*S35;V^^ 

f> HI 9 © J; d '&;i¥*©M^,'^^Sg^;5^®-l$© l 6 ~ 
6 4 QAMT-H^T-gSo bA^b, Bu3ze® <t "5 C j4±e 

«Mf5J^r'{±«M©saA5tf;tsfcfl-*.±{f 

^ i:*pmvi6©«±»©Pii^*^ e. 5S(s nr o 

So ^®tt^{iD'^>^ h®ff*.±{:f3:x hA5ftj©3pfftz 

2 0 W. iSjSimMT- 1. 1 0 0 W~ 200 WgJgT-fe 
So t»eoT. llI9®i3^eM-^,'^^S§@S:S-S;® 1 6QA 
MT-4PSK^e3^bJ;-5i:btJ^-&l 6QAM®S*i 
2 Ai = AzT-fe i) A» 3 AtojK^SJ; /rf t) mt/X-mm-T 
Si:9fg-i^Si:;fe5o il±tt^4)fc-&Sfei?>tc4P SK 
®9fg©a±»*5i^>5T-feSo *^o4PSK©^ia:fi« 
*./h^®7'>7^:^-T-S«qJtg{cbJ;-5i:f Sts 
ttia^tiT v^s^iST•^±Cl^^:e(t©m:^;^^§2> ^ i: filt 

bV^o ^!l^«4 0W©i^Xv^AT-{i3 6 OWjgJSfcifet) 

[0 0 4 8] cicT% %x.Taysi:fitA^t^T©§M^ 
*s|e)b:*c&$©T>7^:>-©J®^, |SIbill(3«*^d:t>^8§ 

T>y'i-(D&mmmt^m^tD^rzi^::^y'j^^%^x^ 
?,tmtzti:&m:^^t^mm.X'^ho 

[0 0 4 9] cm$:»«:a«jCxE^Sh 4P SKH:/J\M© 

^•l±S:{s#a!($:tf^t-o *lc 1 6 Q AMIiq3MT>7^:^ 

- tf «:^TV^#^©Sfl^^c?^^4rPg^t-^^{^ i>:x 7^ A 

i:b-cfi!c3:-rso ^^■m«iiifsm;^^«TtiiD$-a-s 

;ett-C4 P SKi: 1 6 QAM, S^lzJ:?) 6 4 DMAS: 
|!i««jlC35IM1-S C i: AST- 1 So 
[0 0 5 0] mX.\im \ 0©J;5t A 1 = A 2 i:^s.|> i 

CtASf^S, c:oS^4PSKtr3Sfst-?)fcto®tSiS 
A(4 Xi-^^^ h;V9 ST-^j^T-Ss 2 A.^®5p:^IMi;^ce 
So :^»:®iSi|iA( 1 6 h 9 6 T-«3i,T-# (A 

1 + A2) ^+ (B. + B2) ^®¥;^mi:^S. 
[0 0 5 1] 

I A(4 ) I ^ = Ai^+B,^=ATo^+A-ro^= 2 Ato^ 
i A( 1 6) I ^= (A1 + A2) ^+ (Ba + Bz) ^=4 A 

TO^+4 Ato='=2 8AtO= 

I A( 1 6) I / I A|4) I =2 

0*13, 4P SKt:ji<lt-SS^©2fg©tgti, 4fg© 



11 

AS A . i: A 2 O 2 © K fB S: ^ to IS^ 1" S - i: .t t5 ^ 2 

^mm 3 3 x-^mx' t s . 010 com-^s ^ 1 ^s-iait-t 

.^if 9 l©4>©fI^,'^©ft^Eg(StliA,Tfe»Js 4PS 
KCDM-§^.'^FaSg(5t2 A>i:tfc'^-5i:A2/2 Ai^feSo Aa . 

— h^ffJ; -Si: 1-^^:2 fg®t6tiOSfi^iK. 

-T-{i 4 fS©§{t{^SAS'i;>Si: 4^©Se®KS: 

SS 1 §ft^2 3CDT>7^^2 2®^jl4^gr.tClt'^T 
2fS-r'&:t)*)r2=2 ^.{c-r^^^^J:v^. ^Jx.«^l§S 
;^2 3CD7'>7":^4Sifig3 Ocm)5:e)ll2SfiM3 3©T. 
>7^:^i^S?&6 bciii{c:-m«jl3KT-#So Z(DZtlZJi 
?)l|27^-^3?ij©a^tCi Clix^HDT VCDI^:^^ 
^tCi!) t> ^TixSH D T V^©iffc'Ee-9- — l^;^AS|Bl-f^ 

^) Ji T > 7^ :h i: S{s«i©S« o fc^® -9— 

trP^^SIt2)Ci:*ST-&i><, ii£oT^2S{g^3 3{i* 
(D^-^-D^hX'iiXl^^o CICIT-. 4PSK®^:-K§:<i 
®fe4i){Z«ffii^e^;t»>bs«^*-pTV%i,fe». liI10©A 
ii:A2®Jt^lc<t D 4 P SK ©3^ffim;bt3?^-ri.^J^l 
6 APSK©ig{lS:/3Jtna6i:^2S{s«3 3(DT>7- 

[0 0 5 2] Cl©ft3g<bS:tti>fc«>tt#UTi«^^i:. 4 

P SK®«<£/i5'S/cCii{s:i^^;L'^-{i{ (Ai + Aa) / 
A.}^{g3ttSni6i:^«-r?>i:. ^ff^l6fflQAMT- 

§<ii--2. ii^(Dm^j^rsmmitA^^ 4 p s k r-sfi-r 
s t ^(Dm^i^mmmit 2 a {a^^-^p^Hijatctt^tt 

A2/2A. T-$)?>*^^>§<sr>5^:^©4^®$r2h1-?. 

t 0 0 5 3 ] 1 0 2 {i^Sgglfg-^;^®*^® 1 6 Q A 

±tt^UT*>^2Se*S2 3©7'>7^:^i^iSr^a:${^ 

[0 0 5 4] «M©«-&^ 33l©«;bttEg^^nTiJ?3, 

*sMSbV^c:i:*swe>*»^C5&5. c:©«^S:El 1©^ 
^1 0 3 ©f4SIT•5"^■r. «?iJx«S:i©«J^rt'Ece.««J^K^ 
1 0 4{iM{i^^;i'^-4fST-^2S{i:^2 3©7'>x 

^-AS2fgTT2ttifs<}5|g(c«:-S. Cin&tt. HWbql 

[0 0 5 5] n,6*5 5 J;'3'h?VNCi:$:A,i:A2T-«:R 

n,6=((A,+ A2)/A,)=^5 
Azg 1 . 2 3 A, 
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01 o*»e>^s'je^.-i^sfra©iiSi4 2A(4), m:Kmru 

^2A{16)fr?>t. A(4)i;A|16)-A(4){iA,i:A2 
{-Jt^lll-?. 

tieoT{A(i6)}^g 5{A(l4))^i:-rn«J:v-'. 

[0 0 5 6] ife^C^Ji$0 6 4APSK^p§ffl^^fc«?lJSr 
5^1-. ^3SM«S4 3tt. 6 4ffiQAM(g^*s-e^s. 

[ 0 0 5 7 ] E 1 2 ©-^^ h- ;i/0(±^ 1 0 (D^'!7 h J^M 

©^iiJ{f-^^P^4ffi*^t, 1 sffitcJiio^-B-ts-^ffe 

El 2©^l^iilfa-^jiR©f9 10cfJlC«fs^,-;S 1 7 
10 0?feii&toi:bT4 X 4= 1 6ffi©M-^.-^*5«P^PiicES 
^^^TV^i), z:®J»-&. 4 P S K i:®SSfll'ttSr*)fc-y-?. 
fctojaiffitSiti® Ai ^ AtoIcIS^ LJStit tlK^i: t>^cl'>o 
^3§fsttl4 3®T>7^:^-©4^g$rr3i:bt> 
ti5:be-^n 6 4 i:^«bfc®-&®r3®fll^&. IBlfiglc b 

r3^={6 V(n- 1 )}r,^ 

i:5&t)v El 3 6 4ttQAMffl^gr3-tiii><g|!Sn© 

[0 0 5 8] fc;^£L. HI 2(DX^tj:MmX'iim2^m 
20 :KI3 3T-§Mbfe^^4PSK©2b i t b>!pa^T-# 
55^V^®T-^l^ ^2. ^ 3© 3 -^©ligSlSSrfig^^-B-i 
CC{±. ^2§ft^3 3tr^ff^6 4{iQAM^^«A^^^ 
JBl 6feQAM$«^-rsmtgS:*»fc-a-SCi;3!)SS* b 

[0059] iai4©.fc-5{::3 mm<om^^(oir)\,— \f: 

mi ^mrufx-umirht. ^ i mi^tm^s^m 

9 1 1 7=^-^5' 2FIJ© 2 b i t © (1 1) ^m'O&Xtz 

30 [0 0 6 0] JfetC. ^ 1 fij^tae-tj^ii 1 8 1 2 
7^-^?U© 2 b i t © (11) SrgiJ »5 feX -So ^2 giJ^Q- 

mm^smi a 2{cji (o i) Sr. ^spj^tOM^.-sap 
1 8 3 cH: (00) ^m4^^mm^}m i 8 4 tctt 
(10) ^g!)^)$)TSo :i(Dztitm7tmmx$)^o 
[0 0 6 1 ] 0 1 d(Dmi0.m(D^-i7 hjvm^m^^xm 
3 jiiom^j^WLm^m b < iJiB^-r ^iim^ \£m^ 

.■^^201, 205, 209, 2135: (11). is^.^. 
202, 206, 210.2145: (01). ft^.-S 2 
03, 207, 211, 215$:(0 0). m^.^2 0 
40 .4,2 0 8,2 1 2,2 1 65(10) fc-TtHS. ^3 
7=^— ^^ij© 2 b i t ©7^— ^5:11 1 5^— ^27^— ^J' 
iiafibT. 3Pg®©2b i t7=-^*saA^:bT^KiiT• 
^ So 

[0 0 6 2] 6hit<D7'-^ifim^1zl,^X'tii<:^^m 

■<D<^mtLx 3-^(Du^)U(D^mom^<i^^mmx. 2 

bit, 4b it, 6 b i t©M'&:-5{E3ll«©7^— <5'*s 

ei3iT-$ b*^*)> 3o©pge©ejiF^©pa:i4?r-fo;t-a- 

[0 06 3] iCT-. 3Fg®eiiBt©i^ALtt5*)t-B-S 
50 fc»t/i>S^M^.*©ES*tSS:i5iB^"^i>o 
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[0 0 6 4] mi 5iz$>^^oiz^ ^-r. miy'-'^^'i 

[0 0 6 5] mzm 2 ^-^ncDm^Ms. m^\-m i o 
(Dm^^ 9 1 i: El 1 5 (D^\%mm^fm(D i 8 2 , is 
3,184 ©M^.-s ^ ES'JT- § s J; a \zm^^mim^ -k 

[0 0 6 6] Ell 5fi±2/'3 A2f£{tSlb)t«^5:5^s 
-To Z(Dm^m 1 BiJ^fJ{s-^;^gl 1 8 1 (Dp^^(Dm^.^ 

2 0 1, 2 0 zom^^m^m^A^/Q t:&§o 113 
^ 4 p s KiifiJiT^;!/^— ©ne^ 

fg-Cfe2.h««t-Sh. r3^=(l 2ra)V(n-l)i; 

:i®^^7{iE!l 60fflli2 2 IT^-a-So ^J;t«*2 

2 2, 2 2 3CD:®-&4 P SK3i{iJi^;U^— ©6{g®3l 

2. ^3®5^-^?iJ*s«^T-§5 ' i:Ast)A^So 

^2^-i$'?y©fi^..^F^S§iaiA5 2/3A2i:5£-c5< 
fcK)r2^= (3 rO V (n - 1) i:JS:Dffli©2 2 3® 
J;d^ce^»2SM«l3 3®7'>7^:^3 2^;*;g<t-i. 

[0 0 6 7] ^^j^© tc«M©i@lft^ 

f) ^ «M®31{s ;u :Jf-*5::^tti f::tf in b tzmm Iz *5V ^ 

1 2 3 ^» 2 3 3 ©§«7^-^ 

■5c:i:3&<. ^fe3cii-r-53i:'&<^37^-c5'?y^33l* 

[0 06 8] Sim^m^mBM-r^TzMz. ^rm2 sii 

M3 3*^f>i6-^S„ fuM©^lg{l«2 SiJ^^^^mr 
i©/h$V%T>7^:)-T*5='i^^;i/33l««l5 1©4PSK^ 

^{i^:su^iif§^ 1 (om i ^r-^m-kmrnx ^^^o\z 
i§:^bTfe^©{c*tb. ^2^©«3 3T-{iii{i^i© 
El 0(C5^xL>t:l 6fe©fS^.^-o$»3^2 7=-^?iJ©l 
6QAM©2 tr«v b©«-l-^^^lca^T-tS. Si 7= 
— ^?iJt^t)-y-T4b i t®{i^S:miiT-^S<, ^©iS 
-&A1, A2©j±.**si^{t^{Zj: tj^jfe^, CI©7^-^^ 

m2 i(D'iSMmm^2 3 1 Tl^^b^ asm^crisfii^ 

iiSo C:ni3j;»5AM«^A^pJtgt^?>. 

[0 0 6 9] EI 2 1©^ 2^11^3 3©7'D >y ^lails 
E 1 9 ©m 2 3 ©T'D >y SttJSJJlBj b«fi£T- 

$)2)<, jtd.-^Ji^ *f T>7^:)-3 2*ST>7^i-2 2it) 

^s^,>^rasg^®^sv^^t-^$r#SlJ■r-s?>c ap^s 

5 ©rtSetcmii^iJffllgp 2 3 1 i:. « 1 7^-^?iJS^a5 2 

3 2 i:^ 2 7^-^ ^iJW^as 2 3 3 ^1 aSW^ 
UK 1 3 6 {±^JfJ 1 6 QAM^«^1-2,fci?)AMa^^ 
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t.^ *L/^;i/i:±^2<ii©r.|fiB$:feo„ *^B^©«-&. 

1 6 QAMe^©&fi)^ E2 2®M-§-'<^ h;i/^© 
J;dtc|gfitAsjtff$i®5tftai*t3^»5M'&So tie-^T. 
THa6^*3p{bbfc;^Pi>*-;vK<jii:-r-5)i:s El 2 2 

t^hm^-b'U^oyz 

THa6= (AJ + A2/2) / (Ai + Aa) 

[0070] ^©Al, A2*,b< JiT H.6St>\ ^ft 
10 ^ii©ffim©a^m«ii. J^M^ 1 i ^)^ ^1 T^-^'^'J 

[0 0 7 1 ] 02 6$rfflV^■^:i>7 h 7 T^J'^ — Ai/Aa 
Olt^$r«^^bTV><:«Fa:felteBJ-r?,o Ai/As^^^^ 

sfcKifia*5^fc5. s««ffly-eis:^bfeA./A2ASi5iM 

^{PIT-K^ b A 1/ A2©fiS*^ e>gitv S 13 iiev^oi V -(i 
li;t?.o E12 6©||2 7^-^'?iJS^aJ2 3 3*^e.®«ii 

m^-k'i§Mmmmm 2zi\zy^ bvt 5/ <!7 bx 
—]y—h<Dm^:&mziyyhyr^^-Ai/'A2^mm 

20 ■f-S^fc{3«tf)|g3Sft^4 3{ii>7 b7T^'^'-^A 

i/A2^aiSb^<T*>?^trfc»[ilSSAS^#J;;;fe^„ ^ 

fcil«W*A./A2^3ISiei'SA555:< ^ t)e33ISS*stg 
;?.S^;V^3»**5feS. C:n%«2gM*l3 3{CfflV>:5 

:zti)X'^^<. 

[0 0 7 2] mmummm 2 3 1 ^ >; - 2 3 1 aS: 
Tv^s^i®5^^>^;^«{3M^e?.b$v^^t. 

!5 7 h Jt-^fl^.^|gj^|5]^;i'-;i/^f3» bS iF-?©f^ 
SfM A^ii < ^^-r S i: ^^ ^ . 

30 [ 0 0 7 3 ] c <Dm.mmmifi^m<Dm^s m 27^—^31 

©aiSttffilli:'^?.. JWT. (02 4) ®7D-f^-v- 

[0 0 7 4] «ilti^*5^#?)tL^ev^^-&T•^>X7^-y7•3 
1 3 ® 4 P S K<D'iS.miSi.V^:^'5r r 3 0 1 ®|l 1 v=^-<5' 
?'JffltMISttT-S*o ^7"m'7"3 0 2T■^l7='— 

<$'?lJB^S52 3 2Tf#6fLSaia«|g^«ii§iJfflIg|5 2 3 

1 \zm.^o mmmm'^2 3 1 1±:^7^';^ 7-3 0 3 T-m*!4 

X{i2:&?,;:^v=-5'7-3 13®4PSK*,b<{i2PSK 
(Omm-^no. N0:fe?>;^7^>;^7-3 0 4T-ni*s8X{±l 
40 6 7je^::^7"'y7'3 0 S'xIrI-p. N0©Jg-&B:X7^':/ 7*3 

1 O'viqia. ::^7^>;'7"3 0 5T-ttTH8i:TH 1 6®gi 
»:*=ff -5. X7^^v7*3 0 6 T-«IS©Jffllg|5 2 3 1 {4AM« 
iS®BSfiST H 1 6 1 ftSUS^lHlSS 1 3 6 2 f^gij 
S^SKl 3 7(C3^!?. ^7^>yr3 0 7. SlbX'^B 

1 6QAM®apii:S27^-^?iJ©W4*5>fe^ix5.. ^ 
7^'yr3 0 8T-:t^— V— hA5^x>>^>$*Xv ffiV%:®^ 

7*3 1 3tMt)s 4F sKmrn^nti^o. 

[0 0 7 5] tfc:i©«^s 112 2©{i-^.^8 5. 8 3 
{±cos (wt +n7r/'2) ®^ig±{c$.5As, <g^i^ 
50 8 4 . 8 6{i^®^JS±^C^CV^o tJe-3TEI2 1©^2 7^ 
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—$'mn^s&2 3 3 <tt)aBi3i«tS^i5issi a i^^a^^ 
-^yii(DmmmmmmWii:m. ?> m^,^ 8 4. s e 

[ 0 0 7 6 ] ^ 2 7^-^ ^iJA^^^^tgJS^^Sffl^ UT 

mmm 1 tt^ 1 7^-^ ^ijt i t) sraBiiiSt^S' ^ >^/m-^ 

8 SASfci^i). aejiltg^S^[51S& 1 3 1 tcaSii 

[0 0 7 7] ifetjSm^l iD> m2 SiZ^^THo-^J^^ 

4QAM(Dmmi^mi^tir^tzm'^. m2 4(Dya 

—^^—\^l,ZMi>t7.y'yy3 0 4T-mAsi 6T-'5:V>iP 
iftlKfr^ix;^7^>;'7'3 1 OT-mAse 4 WTiP*^^^^: "vi'^ 
^5^>;/r3 1 lT-^^gStM^;^:5^T-^V^J^•&. >^ 
^^^yrS 1 2 tlRjip^. CldT-ii^fl^e 4 QAM^CDfl 

THe^= (A1 + A2/2) / (A1 + A2) 

[ 0 0.7 8 ] ^ 1 giJ^SiJji^j^H 1 8 1 CD4>{c^-&M^ 
i^M®5SSt!£A3i:-rs i:. ^ 1 Wi-^mm^skm l 8 1 
i;^2iij^fij«^;i^^l 8 2©g§gt{i (A2-2A3) . 

mmitr^t (A2-2A3) / (a.+a^) t/j:.2.o c 

tl^d^^t^mt^t. de**^^2SM«|3 3cD#g'J|g 

•y>^3 1 3T-*!lifb. de^*5ffF^ffiffli1-T-a&n«X5"-y 
7*3 1 3CD4PSK^:— KtcX^o #S'JffiHtc*5«-& 
{i:^7^'V7*3 0 5'^.rpJV^. ;^7=->;;:7*3 0 7CD1 6QAM 
©^^^fr^. 5^7*3 0 8T-^7— u— ^7bs:^&^^ 
X5^>;/r3 1 3©4P SK^— FlCASo 

[0 0 7 9] mmmiifim2 5 (a) tc^t- 

J:d55:M*,'feOgEJi^8QAMM^Sr3^M-rn«. ±T© 
m^s^ificos (27rf + n • ;r/4) O^S±tcfe€, 

ffi/S*UTVN)&V^4PSKSffi|iT- 

1 5^-^ ?ij© 2 b i t iim.mr-§. m 2 sit^i 3 3 

■r-a^2 7^-<$'?ij® 1 b ^2 5 (a) i:l2i2 5 (b) 

[0 0 8 0] t.-rm25 (a) ©8PS-APSKO(t 

jiSDLfe*)©T'feSo C:^bT> 112 5 (a) tg^-fi 
■5 tC Q P S K 8 o©<i^ii^S: t,^®^:^ C - C D M 
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(DAPSKifimmt^o ^tiitm^m±izii\,^xm (p 

ole) ^iyy h^-^tzm^^^jikiSQLtzAPSKX-^ 
-5 C i: *^ e>Sh i f ted Po I e-APSKBS bTSP-APSKi: 
D?^. C©Jg-&. E 1 3 9 {c^x^J:^ h ^T^^^' 

— SaS:ffl^<^Sc: ttci D QP S Ktcilio^nfcfl^.^. 
8 5©gg^*s^«-e§S. 8PS-APSK©{t^,^tt 
^i^©QPSK©®Jgg*g (ro, 0o) ®<t^.'jS8 3^^ 
grT^lSJtCS.roeitS'^ b$^-a-fe^e©{l^,'S ( (S 
1+1) To, ^o) S:iii)Dbfct)©T-fe5o C^LTQ 
10 P SKi:RIU.2 b i t ©■y-7"5=--V>^;H (CI b i t © 

+f -^^ > ;i/ 2 #iiiD ^ n s o 

[0 0 8 1] 0 1 4 0®3>^7^b — i/3 >0tC 

^-Tidlc, gg|f (ro, 0o) > (^o+Slro^ 0o) 
©8o©(i-^i^lc:4iSr:Sfplt:: S 2 r o:eiti>7 h^-B- 
fzm^!^^mQ't^ZtlZJ:*)mtziz (ro+S^ro. 
do) t (ro+ Si ro+ SaTo. ^o) ©IbitOfl 

^^A^jiin^ti-So :itii±2mm(Dm.mi-ti^^^tz>i>ih 

i t(D^y^^y^JVifim>ix?>o Zti^ 1 6PS-A 
PSKtii?t5. 2 b i t©+»-::/5^i'>^;H i: 1 b i t 
20 ©ity^-v >^;i'2 1 b i t >;7;;i/3 

-=>, 1 6-PS-APSK^j0= 1/4 (2n+l) tt 
±lcm^;^*^feSfe»El 9T-SiBJUfca:^©QPSK 

seat-asi^a^A^s^T- ^^tzisf)m2-^y^^>^juii 

m.mx^tji^^ifi2h i t©^l+>-7^^-\'>:f.;uid:aiiT- 

SttP S K i: < t]K^£O^^SM^RS|{c:^3^^T3E^i£-e$) 5 Q 

P S KSft^i:Sj^S$:^*.'5:A5|^.eji^ff $g^$:ll£?gT- 
#i)^:V^^^a:^As$)i>. z(Drzist>p sK^m^tzm-n 
it(D^mm.m<DWMm^^o c i: < ^ 2 isft© a p s 
30 K^^^rz^m^m<DVMmm(D^\>^mmm.m^iis.m^ 

[0082] ^25 (b) (Dm-^com^}^iAmkm>z^ 

J^-S:ftS = 7r/8®±tfeSo ^nttl6PSK©«^ 
;^©&^SS4'ir©o* iJtH 6^<Dm^}^(Do*>^MLm. 

1 2'^Ofs-5;S{3PI^LTV^:5>„ ^^"T^-C: 
M<Brzm-^. C® 3 ■ir©fi^..S^-o©M 
^^te'^-'Ei: b:±<*:T- 4<1©QP S K®®^-^i:««*i3&:-rc: 

i:*sT-ti.c zoi^xmrn^-^trnmizLx. qpsk 

40 [0 0 8 3] cn^®fi#<'^ii5 = 7r/4. 6' = 7r/4 
+ 7r/8. 5 = 7r/4-7r/80^iK±{ziBg^ns, 

!3^JS7r/'4±tc:fe^QPSK®{=-^,.S^fi|ffi;S 
©:fta:* ipiC ± tt/ 8 -> 7 h ^-y-fcfl^.-^SriiiO Lfe 
®ffe-i>o ^ = 7r/'4±7r/8®^ffl(c$)i>fe«!), 

P SK©§{s«l2 3{ci t) 4o®:SS±©<f^.'Si:{±# 
S'JT-^Sfc»aiST-§ 2 b i t©7^— ^ASB^SfLS. 
[0 0 8 4] ^Sv'^ h C-CDM®®^, :^SAS7r/ 
50 n±{wfeSS-&, fiS3l?Kff5feiaSSH:^ flb©IISS0d i: |5|fl| 
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So 

[0085] ^fe. 11141 t^sf eta tQP S KX(± 

.■^S: 2-o{3^i!JU^a6';^fDl{c±Pa6'o:^ilti^7 
2)^i:l^J;!D. QPSK®a-& (ro, Oo+V^Oo) i: 
(ro, 0o-Pi(9o) cD2o®{f^,>S(C^f!)$tl{t-^* 10 

Sifimu^ti^o cn^P = Pi©8-SP-PSKi: 
D?^o mi 4 2lZS^N-r<t-5t-C®8-SP-PSKCD<i 

1 6 -SP-AP SK (P, Si^) hD? 

{4iaA5|5]i;-e^;g,8PS-PSK{;iJ;>)1ty^^-V> 
;7^;i/l. 2AsS:^T-$So ^T. :iC-r-EI2 5 (b) iZ 

M^i^3^,fflV^S:li:*ST•tSo U*^L. ^21tft®AP 20 
S KOD«M^&iG|{^fflV^fc«-&. 1^ 1 4 2 C^s-Tcta tCffi 

mmm c - c d M{i^;i/— 

it3^^»B#fiD C - C D MttP S K i: ®S«H4A5 J; < Jfe 

[0086] ^25 (b) a>:M^iimis^mmmhmmm 

^<OMmzM.^^^i>':>o fS-^,"^>^ 1 6 P SK©^Jg± 
tSaSUTV^SOT-, 1 6P SK{3<tti^iiT-^S^^ 
fg-^,-^5:<5^;u-f>^^bT$.?.fc»QPSK§<i 

461 6-SRQAM-f*)a;^T-S?.o QP SK. 16P 
SK. 1 6 -SRQ AMCD3-=>CDP^®ffi^ffi^stia3S^ 
« C - C D M F^(DS«H4 l^tnitfi ?>t£?ST' § S ^; 

ti-3 b i tS*T-?So 
[0 0 8 7] i>:C^3S{t^4 3^30V^Titi■^Sc 112 
6{i^3SM^4 3®:7a';/^^T% EI2 1®^2SM 

^gB2 3 4A5ii^JD^t^TV^?>^^:i:iaS'JS^[H]g&^c8{it 

3£V^^1^. m^i^3 2fiiQAM-^6 4{itQAMfem^T- 

tSo :iCDfzisb. 6 4fiQAM^mp-r?.fc«)v ^lit 
Syil^HSgl 3 6{i1tli-?-jg{cMb. 8^a®l/--<;US:# 

-So lo{iO®fc«) lo©^|5gtc{i3ooS8tt 

[0 0 8 8] 112 7©fl-^;^^— AtZ^N^- 
i-5{3. M l*PMT-a:3o©g|M*5#Hi1-5o 
[0 0 8 9] 132 7{C^-rJ:-5l;3o©IEi^{b$nfeKI 50 
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fits TH l64i:TH2e<.i:TH36*Ai^:ffi-r2.o 
[0 0 9 0] 

THl64= (A1 + A3/2) / (A1 + A2) 

TH26^= (Aa+A2/2) / (Aa + Aa) 

TH364= (Ai + A2-A3/2) / (A1 + A2) 

[0 0 9 1] zcommiz^*). i&mwtmi^tz^mm^^ 
m^mm^m i s i ©ifj® 4oo{s-^;^ 201. 20 

2, 2 0 3. 2 0 4©#SiJCCJ; Us 4fflo^t)2bit 
i:tlSo CO bT6b i t-:^^ fJSEJ^e 4ttQAM©a 

[0 0 9 2] C©^ffla^SlJffl!gB 231 {i^ 1 v^— 

n^^2 3 2©||l7^-^?>Jt::$*n?,a^«|gCi 
Ds ms A is Azs A3©ttASt)A^?>®T-^©M«TH 

1 T H 2 6*ii T H Se^stt© \^xm 1 ^S'JS^iaSS 

1 3 6i:^2i5S«J||4llliSl 3 7tCi^»3s ^ff^6 4QA 

>7^;i/*sA.>tPoTV'.^©fffFqJ$tLfeg{l# U 
*^ 6 4 Q A M * «^ T' ^ >5; V ^ .J; d l:: -r ?> c t T- 1 o 
1^2 8{iSff3^6 4 QAM©mil^J»g|5 2 3 1 ©:7D-5=- 
^— h&S^-f. (122 4) © 1 6filQ AM©70— ^ + 
— h i:3SaiS©5^S:iJiB^-r'5o EI2 8©;^5^-;'7"3 0 4 
J; >)::^7^'y7'3 2 0{c;fe !3 m= 3 2*e.;^5^';/7'3 2 2 
©3 2fgQAM4m^-rSo N0:^e,;^7^>>'7"3 2 1 T-m 
= 6 4A^miJU ;^7^-;'7"3 2 3 T- AaA^ISl^tf WT*^ 
^S^T-t5&;V^^:4?)s >^ 7" 3 0 5 {c:[fiJV\ IH 2 4 i: 
|5]b7D— f^^— h(C*c!)s ^?gl 6QAM©«W$rfT 
^cdo CC:T-:^7^>^r3 2 3 ICMSiTs AsA^SS^ttW 
±'tt^;^5">vr3 2 4T•K^^©ft^$r^TV^s y!,7^^y7'3 

2 5 T-^ 1 s ^2 i^sijH^iHiss--- 3 ■o<Dmm.^m t) 

7*3 2 6T-^JK6 4 QAM©||:SS^fV^s 7.7^ ^y^Z 

2 7X-mi. ^2s ^3v^-^©S^^^TV^s 

3 2 8T-J^v-l/-bAS;«c#{tiX{S:^7''>r3 0 5 CIrI 
VM 6 Q AMaH^ LT/jN^ttn«6 4 QAMtt^S:** 

[0 0 9 3] ccT-s «^{-fiS>&iSJ^?^?l5fe:^^t::-o 
V^T^li^^o *^B^tt^?&l 6 QAM^s Sff^6 4 QA 
M©^ 1 T^-^J'JIJS: 4 P S KS(gm-B^^-B-S t C 5 
CiltaSO— :33bs&So C©J^-&s ifi^©4PSK§M^ 

5fflVNfe:^-^tt^ji-i^©||^*5Blii;:& IEl^;feft^*5 

< -D A»©?t^*sje5.s t *t s o 

[0 0 9 4] *^B^{Cj;?,7??Si:bT2iit)©;^^*^fe 

mio:):&Mt-^mnm-o^fs^mz (2n-i) 

7r/4©:^a^±©{f-^-'^.4iiS:^?£T-$)^. ^2©:7&it 

{in7r/8©^s±iciiisiBSs ±x<Dm^!k^mmi^mm 
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[0 0 9 5] ^3 8{c^sUfeJ:^tC4-3 

7c/4. 3 7r/4. 5 7r/4. 7 7c/4<DMm. 

W^-fAJKD'y h4 5 2. 4 5 3. 4 5 4, 4 5 55r$) 

i2i5±ia©Mfiij<&ii4 1 {c^s-r7=^-^J'(Z)i5i«a^-< 5 >ij^ 
tf?aaJ4 9 9tciEgLTi2i{t-rs<. 

[0 0 9 6] :i©«^CD3^Me^®rt§SrS4 1 

453. 454. 4 5 5 ^^^--r Ay^D bP4 5 1 
10©^ffi7^-<$'?iJ4 9 1 . D n&«5?;-ri>c 

[0 0 9 7] c©{t^t{ii5iK8^f ^ >vmm(DmMiHz 

-2.0 

[0 0 9 8] — c5'?iJ4 9 2CD7V-A©$feligB;0- 
{rji. ST-5"Nt-|5]a^««4 9 3 ztiltmur-mt 

s K^mm<Dmmmm^ifimmiz l*^ ^ < -r- ^ s t v> 

[0 0 9 9] CCD|5]^ffl^4 9 3{i. SI, S 2, S3 
^?^^■r[5I«8gP 4 9 6 , 4 9 7, 4 9 8. Z<D 

$ggP4 9 9 i.^,!?, c®4^{ca:, {4ffi|Bi^<5'^A;^n<j/ 

[0100] teffllHjKB^l' AXD -y h©«:)^©fi^,-^«i 
UA-*> fc5fe^.^fe«)a5^l^e{i 4 P S KSftMT* 
*)B^T-§5fc«), ffiffl|Bl«8SPESt»^lT©WStt5t 
^{cB^T-??.fcK), C©t»«X^«H:tRji^«;StllJc 

[0 1 0 1 ] 04 l®|Bl^ffi^4 9 3 ©ifctcaiitt^giS 
c©tf$g(i^filQAM®M^trmS''^©-C% 114 l©|5l 

mmw.5 0 2(D^oizmmmm(D^izummm5 02^ 

[0 10 2] 114 2iiTDMA::^SC{CJ:!3>'N--;^ htto 
{l-9$:iS§:®^©fl-^iag^T-feSc 13 4 1 i:©3i^,^tt 
T^-^jFij 4 9 2, D n i:^fe©7^-^5' ?iJi:®P^(C*- F ^J' 
'T A5 2 1 AsSltf>ix, ::©«BH>t., 2Hifi^{ij||M$ 
*fe7=-:J'JfiJ4 9 2©$feaiei5{cH;|5lW^£i:i>fe 



(11) #19^7-2 6 4 1 48 
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«)©|5l^aJ5 2 2ASi9;^te>i^Tl^i>. ^©KBKft'ttHfiKE 
© (2n-l) 7r/4®{S5[ffl©«^j^Li)^3iM$n«i 
V>o tSoT 4PSK©ai@SgT-*>aft3t?SASg^x-t5o 

[0 10 3] iktzmi 9<omi^mm2 3<Dmxkmw± 

:&^ttDV^TE4 3i:ia4 4^ffllNTPb<iE^So 0 

4 3^:I*5V^TX;bbfc§^t(t^ttA:^J[lK2 4{cA»), 

iHi88t^g[is]ES 5 4 1 x-mm^^^tirzw.mm^(D i ott 

10 ai:t7lieS5 4 2tC3i6>tim:tf^n, Bl7^-^9iJ*sB^ 
^ja^o tt/±i^^ ? >^fmm^^5 4 3T-E4 1 ©fftti 
(BjWa5iEatS$ggB4 9 gi^B^^n, ^•®^-<5>^T- 
( 2 n- 1 ) 7r/4 ®{4*S|B]Mgp®{s-^As;«^-oT < 
t)A-5, ia44©J:a ^S^»:B<]^(41:g|BlSSSiJfflIM^ 5 6 

1 ifimi^ti^. w.mm^itMmm^5 4 5 icsie,n, 4 
®{t-^5 6 2CD^^izm(Dmmm5 e 3®M-^i:-?n 

lJL^1-©M-^$r-^tf, ^H" ^ b 5 6 4©ct>®^ 

miZTn-t^oiZ (2n-l) 7t/ A(D&.m(Dm^^if>(^ 
20 >&5{4tS|B]^^'r Ay^D-y F4 5 2 ^sp^^SgiCl^StV 
?.o cn^{ilffl|5l^$ljffllfi^5 6 4 ^fflV^Ta6jii«B^ 

*J»Ii!S5 4 4{cj:t), -y- > > ^j^f ^ c t <t »3 tfir 

;i/K-rS3fctCj:!3, F;f^®{4fflfl-1- 5 6 6 ASf#e>tl 
-g>, c®{i-^{i;i/— ry-r 5 4 6 Srilt), VC0 5 
4 7 ra«Bt^^«£llg&5 4 1 t 

ii^>ns. Co bT0 3 9®Mif^t^-rJ^d5fe (2n— 
1) 7r/'4 0te1;B©{i-^.^*sffttli^n^o ^©{t-^^a 
{c4il^;^^tcJ;t)IE5t^lSilljg?AsS^T-§S„ C© 
30 ^, «»®^iiffiAS||5E$nS*S|a 4 1 ®|5l«3gi5 4 9 6 C 

[0 10 4] 04 0®J:dl-^jB6 4QAMffi^4^3ai« 
fi.:^^, BSB& (2n-l) 7r/4 Ot£ffi®^i^T-^i^-r 
{3it@|Bl,^«^4 7 1 ®4'®ft^-';^(c:^bT®^^{a*Bli]S8 
^-f A;<D h 4 5 2, 4 5 2 b^SrMfs^ttjtSo 

®fctoam® 4 p sK§fs«T■^i^8i2l«^{i:B^r■^^d:v^ 

*s, 4 P S K ©^ 1 2 3 T- *^0^©Seiil«ll 

40 ^^-t^^^o 

[0 10 5] \:X±)if:i7^^ 7.-}5^<DW^'mM^'m&-^m 

[ 0 1 0 6 ] 04 5 {i*^B^©M^SS:5^JE5lltKf|^[Hl 
KSr^f. A:t;[llSS2 4A»e,©§(te^{i|5)«B«^i^iiK 

54 ltci;t), aiSfl-^ASffi^n^o ^lil® 
11^5 9 1 tcit)®jS^tlfeA*)m-l-tt4ffil4^l^^5 

9 2 ^c4^v^T±^3«^^i^{c J; t3is*fs^^ixagji^{f 

i: Jfe S . MiSljSS^SiJWlHlgS 5 4 4 <&iijlT- 1 ±ieas 
50 itlStd^tt, tefflJtttiSS 9 3lc:ii|^,ns. -;!rVCO 
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5 4 7t^^(DW^mm^iim2Mmmm5 9 4ic<tt). 
mm-^ti. mm^^b 9 3 -^mm(Dm.^mmmmn^ 
tfumitm^ti. mmmmit}\y-^y ^ 5 4 6 * 

WL^1t>y^J >y$#-5CDT- 1 6 QAMT-%) 6 4 QAM 

T- *j . mi ^mm 2 3 © 4 p s k cDMrnrnx-mmm^m 

^T-t-S. 10 
[0 10 7] mz. 1 6ilfg:S-SCCJ:t)JSj@I^^S^^ 

-r=t-5{-'^B 1 6 QAMCOm'^!^.^n7t/8(DmSizm 

acD^^ftt. EI4 8{c::^-rJ:-555;l 6iifig!iIBS6 6 1 * 

6 © <t -5 'fe n tt/ 8 CDteffiCDil-^.-^ii^ 1 ft^StcSiil^ 
tL?);t»;i/— 546i:vc054iK:j;»)jR 

o 

[0 1 0 8] 1 6ifi{^fiaigs®«f!K%siB^-rs. 

«^*^^WIh!SS6 6 2 i^MIl^e 6 3{C<t Ws-^^ 

mm^^r^ ^ . mwm 6 6 4 x-a-it^i^-a-T c o s 2 a 
zti^^mnme 6 exmm-v. s in4 0:£o< 

[0 10 9] s i n 2 0i;c o s 2 0>fP6s |5l«t- b 

iQdlESe 6 7MI1K6 6 8 i:ft»S6 7 0(C«t !3 s 
in8 0S-:>< ?P[iIg&6 7 1 ii^ilgSB 7 2 30 
Stcit) c on80$:-o<:S, «UT*#S6 7 4{Ci 

») s i n 1 6 e'^o< iitci f) 1 emfsin-^^o 

[0 110] W±©<i;d:fe 1 63iife;^^{3it>. 1214 6 
©J;d^(s^-"^Bae*bfc^Ji^l 6QAMIa^©^T® 

^T- # 5 i: d :^ t ^e5^;PIA^$) 5 o 
[0 111] *fc^4 7cDJ;d'&:iES$:bfe^Jf5-6 4 Q 
AMe-^©aBi^^S*,S^T-§^AS. ^^ < 0*»CD{t^;^{± 

mmmi$.4 1 1 j:>)^^-rtiTv^i.®TN misR^^— 

I/- b^-5o 40 
[0 1 1 2] CCD^^tbT 2o©:;5i£A5fe^„ 
|Hl«8««6Sr \t-mfzm'^^(Om^t:mm b'S v^ i: t- ^ 

s ««« {±M 5 ifimm±mmz ^ ^ v > ^ ^ a , 

lottHlS 8T-|JiB^bfe<t^{c|B]^<$'^' AXD >y h 
visits CI hT-fe5o cJ'-l' AJ^D-i; hp4 5 l<Dfp(Dn 
^^-f a;^d>> h®ffiraEti{c^ifaT-^v-rn7r/8®{4ffl 
©l5]W{fi1=@^^4 7 1. 4 7 1 a^Wfi^.-SSri^iac 

[0 1 1 3] Ui±©io{c:b-ri 63ifg:i&^ti»). tS 50 
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*^Sfs^ffl«fiKT- 4 P S K^mm^Zi. 1 6 Q A 

U^m^Q 4QAM®ft^©«ii^SSS^-r-tSi:v>-5 

[0 1 14] a±if b<M-^feid{3*^B^©eit^S 
[0 1 15] -o©3^{g^fC?^bM^cSg 

ztizj:^). SimmcDiSimizM.^^t^y'-^m^m.^x- 
1^-^m^'iM.mn^x^^o mz. fpm<DTyy^-rt 

1. ^2 7^-^?iJ^S^T-*So ^fcs :kmcDT>y'-)- 

xami. m2. m3'7'—pm(D±xm.mm^x-§^<, 
[ 0 1 1 6 ] t) b^ 1 smm^m.mm^-y'^' ji^ts^mmm 
^mmiz-rtiii^mcD-^mmmiz^if^n^ti^xo 
tiiis.\^^m^x-s:mm^mmx t s . ^ 2 mmmitmmi 

:^m(DT>7'i-^'2''Stt^±iz-^=i:^ h®fetofi«# 
bfcV^A^Jc{d;#'>lS<T*j«[*A^fe-So ^aSM^ti 

mmiiitiifimmt^^X'(D?st^tj:f):k:m(DmmmT>v' 
i-t^'^^mx^mmizitmmmx-tj: < ^^ffl^fc^wjija 
bTv%^„ m^iimmmmiiD'Twm^^m*). mmiz 

[0 117] W±©i^ {C^^B^^TVeiiiCJ&fflbfc 
,3o©|llH©Bj^^-»t— tf;^$r 1 o©m?S©/iI?^» 
^:®T-littT-§. bA^*)4oSV>iCpji:-r?)i;V^^:;tc^^c 

*JIE«^JT-tt4PSK. ^8 QAM. 
1 6 QAM. ^Jfje 4 QAM©^?!)%^bfcA^ 3 2QA 
M^2 5 6 QAMT-4)l|3KT-#So 1358^^ 
68(a) (b) ©<ta5a;4fi*,b<{i8fiI©ASKfs 
^l::iafflt-S-i:*)T-^S. 8PSK, 16PS 

K. 3 2vs,Kx-^mmx^^. ^ti^mmx\tmmii. 
3^©0'ij^&^N bfeAsflfe±f£33*-^^«ieiGST- mm.^ bt n 

# S i d * T- 

[01181 (HMfiW 2) HJitfiJ 2{il|JE{?!l 1 fgJB^b 

fet)SPt)HSji$^^-ITIEtg±)©M5iJ-fb^t J: ^) mm 

95 $ tc ^id b . iise^ iiio b *j © t- 
feSo JIJS^iJ 1 ©J^^^n^tL©PgJ15^^ >^;HiS^ 

b^SE^J 2 T-{ia:i^-!TiEig;'3^©iiSe<j^jS^tg;bA5 
S^So M<*e5ic{iF!lx.KDa©pg®5=-^>^;i/©cl3© 
KD.-. D ,_2© 2 ■olc^tU b. z ©^fU 
4^ © 1 otfij ;i « D ^ © 3^ ^ -ITIEtg * D 
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[0 1 1 9] OS »3x ^PP^»^-\'>^;i'®5='-^S^ 

[0 12 0] itl&fflVN^i:. Da^^>^;i/(iDi-,, 

D2-1, D2-2CD2o©'9-7'5^-V>^;i/CCttx.-5o 
[0 1 2 1.1 in?&A^;e^®C/Nfflt|!§Jg5^-V>* 

JVm^om 8 7 ^fflV^TiJiB^-r ^ i:> Pt»5^i' >^;i/D 

ilfSi:. CN = d©B#. Di-,{i||^$tt-5.ASD.-2, 

i:D 1-2*5$ f>{CB:S^tL. CN = bCDB#D2-i*siDt) 20 
t). CN=a©^D2-2*siat)?>, ^©<tdCCNAs_h 

m(Dmx-mMt^o -^s^icms emf^s 6 iic^-r<t 

T>7^:^*^^©gggi5Lai:L, CN = b-C{iLb. C 
N = CT-(iLc, CN = df{iLd, CN = eT-{iLe 

^T-^So C©Di-n©§:MoItg^fflSr^?S©^^8 6 

{iKl^t7'>7^:^J:tlggg|LcJi^.F^®^^8 6 3T-g^T- 
SSo SgffllL cy.rt©^fflT-ttffl:^8 6 2 *)^*n-5fe 

2-25^i'>^;i/*s||^pr|gi:fj;§„ ^©J;-5{3L.T, C 
Nfil©9^^b(cff^,^;^ev^eJ@|^■v >;7-;bAS|SP§B<]{c«'>f 40 

1'5^l©i-5 C/N©m«C#l>7=^-^SASi)r^lCl«'J> 

-r ^ Pi® ©giii*5 pjig ^> § t V ^ ^ § , 
[0 12 2] mz^ mw-mtmm^m-^^o azx-im 

mmm i(Dyv^yi7mx- '$)^o m^o^ {^mmm i x m. 
BM i.tzm 2 <Dm.mm(oyu ^> Eihisi b>tf©T-i¥ uoga 

T^,^■^.J^RAs«^ei>. c:n^ECC:t>r3— ^J^tms-r. ^ so 
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^lH]K3{il-l>l-2.2-K2-2®4-S)©ttl±»**)*>. A±7 
m-^^Di-i. Di_2, Da-as D2-2©4o©fI-^tC:»^ 
bTtiJi^frSo C:©d*), D.-i. Da-2{s^li» 1 EC 
CJOn-^J^'S 7 1 a^::A;'7$^^^ iECCa^> 
n— ^$^'8 7 2 a iifiiJE C Cai>n— ^8 7 3 

[0 12 3] C:::T-iECC3^>3— ^8 7 2 attPJE 

C C:i^>n-^-8 7 3 aX*)i>^±itj:a^5'-miEmt)^ 

(Dv^yxm.mvrzXoiz, m.mm^m. D.-.f^-\'> 

^;KiD i_25^v >;^;bJ: ^)^Sv^ C/Nfticjsv^T D 

,-2j; i5 c/N©^sT^c^v^giae<J5^e|Jg®«^ii:7fe■^T 

^ D ITIE^ tltz D D i-2{t^{i^J5g^ 8 7 4 

D2-1. D2-2{i-?-{±^2 E CCj:.>n— ^*8 7 1 b 
©cf'©#^iai>n— ^^8 7 2btiyECC3i>r3— y 
8 7 3 b{cj; fJMDiTIE^-^^b^n^fig^a 7 4 btJ: 

•jDam-^ic-^fie^tts ^^gi4(cj: >5 A;*7$nso 3e 

E CCai>n— <r8 7 2 biiiiJECCJ^>rj— ^J'-S 7 3 
b i !3J:^-UIEtg;b*5igl^„ C©«-&. ^^^4(iD' 
.m^. D2M^J:?3PtJlM®^iifs^^f^i?. iiegps 
ct?)^e^*xi.o W±©J:d{c:S8 7®7lie«il{iSt* 

mmm^^-ox^^^o ^Kommitrnzm^r^o mz. :x. 

D2-2®#^ 2®©i&s«J^^te«lii^& o Tv^s. 

[0 12 4] mz:i(7)m^^^mT^v^m^mm-r^. 

mS8 {iSM«®:7l=i ;>ElT-feSc ^.8 7 ®3lfM«0 
33IM(i^ Sm b fc^ 2 S(t« 3 3 ®»*«|jE!g{±. ^ 

«»j 1 ®^ 2 1 xwtm b 2 sfi^ 3 3 i: m$m bm 

T-$)5, EC CT^n— <5^8 7 6 a. 8 7 6 bSiiinbfe 
.'^d^M'&^o ^®«^s QAMS«^®fi?lJ&^^-r*5^ El 
58-^068 (a) (b) ©J:^^c4fii*, b<a:8fll® 
VSB^®ASK{=^{r®ffl-rSC:i:4)T-tS. 
PSK. FSKS^^T-t)J;V^c 
[0 12 5] ^T. El 8 8{^43V^T. ^m^HTzm^lit 

'iM.mm 3 5 {c i >) D D zfi-^ t bTii^^ ti^mm s 

a. 3bfCj;ti, #^^0 a-ii:Da_2s D^-a. D2-2®4 
o®fl-^As-s>< ^1ECC^:3-V8 7 6 a. tm 
2ECC7^r3— ^5'*8 7 6 btCAlJ^nSo Hi ECCt" 
7 6 aXlt. D,-i«^ASiECC7^3-^^8 

7 7 aiz ^ t) m^sjm^ rix-^0^^ 3 nzm^ti^o — 

Di-2fi-^J±iiJE CC5^'r!— <r8 7 8 a(C<t D^*) 
IJjE^n-&fi£gB3 7(CHl^nSo |H]«tcbTH2ECC 
7 6 b{Cj3(,>TD2-i{l-§-tt3EE C C^^r^- 
^'a 7 7 b{3i5V^T^ Da-sft-^iiiiJE C C^^rJ-^J^'S 
7 8 b{c:i5V^-CKDITIE^ti> -grfiKSP 3 7 A;b$ti 
i)o P»3gTjE$tlfcDi-i, Di-2. D2-,. Da-zfs-f-tt 
-&f£gP3 7(Ci5t^T l-P©(s^itJ&;t)m;»3a5 3 6<t t)tB 
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[0 12 6] :L(Dm^. mmmmm\z^y)'D.^^{t'D 

[0 1 2 7] M#:0gi-H i Code GaincZ) 

±EGG7='r3— 7 7 a, 8 7 7bi:Low C od 
e Ga i nCDiOE CCT^^n— 7 8 a, 8 7 8 

C5^:3— ^icm 1 6 5 (b) ®ECC Decoder 
CD^t3^t"<t -5 U - K V P ^ >^^-^B C H^g^-^CQct 

E c O'T'^-yiz u - K V o ^ u — K y D ^ > 

^^-^^^^S#^Z)W^g^•l-^S^g^^^b;^3:-?>0 12 8 (d) 
(e) (f ) ^^-TTrellis Decoder7 4 4 p. 744 
7 4 4 r^fflV^fc^DfTIEc7)1^^P^g§gi(D;*;tVN^g^ 
^^b^^:^ffli^i>c: i:^-<t t>^t)ITIEtg;t?o^ t) C o d 
e Ga i nJzM$:0{t^Cli:;6sx*g-i,o Cl-JbTlftS 

[0128] ^fellll60> ^1 6 7(D:rn^:/^^0^C:^ 

■r<ta(33ifggptc^>^-u->'N*-7 4 4 K^. ^mm 

il^^-O^ — >^>*— 7 5 9 K. 9 3 6 b^i§'ttx ^1 
6 8 (a) CDInter leave TableQ 5 t) ^ ^ >^ 

-»J— :/^>?P{tx — U— 9 3 6 b<D5=^^ > 

^ — U — rRAM9 3 6 xT-s ^=3— Kt* ^ :i ^ t:: J: 

[ai&:6^S^'r^o 30 

[0 12 9] :L:i^mmmt^mmmm^m^9<Dc/'^ 

§o H8 9 iC^^V^T^ il^8 8 1 (iD.-i^-y >^;i/© 
C/N^ai^— I/— h(^|8{^<£^U. it^^^8 8 2«iD 
1-2^-^ >^;i/(DC/N i:UIE^CD3i^— I/— h(Dm% 

[0 13 0] A*fi-^®c/Nfe>t)5/>^ <?&n«>^^ 

C /N fii T* (i^ ?3 fTIE^CD:^! ^ - U — h ;^)S 7" 
AiSitB#(Dam:i:-^-l^--hEt hW.T^3iK$&TJm-T^ 40 
-<^:;t)5IEm^-ll^^n5fcV^o ST^ El 8 9 izisv^Tl^^ 
JzC/N^±{fTf9) < ^Da-i{t^<D[S^8 8 It^m^ 
Xo^Z C/N e \>XT(Om^'D ^ > ^;i/Oitia:;^^T 
^5&V^o e ^C/N<d(Z):@'&Di^^>;^;i/CD«li{± 

[0 13 1] C/N = d<Z)B$. D.-.{iM!9iTIEtg:^A^ 
D._2cJ:D^Sl^fc&^. iSDITIE^CD^^-lx-htt,^.8 
8 5d^Z^-rcfc-5l::E t hfeJLTt^lJfeDs ^^-^^S^T 
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lE^CDoi^-lx-h^b^EzhE t h$:Jz[l^;t&^)S^T' 

[0 13 2] C/NA5fpI±bTC/N==CiC5&-:3fc^> 

Di-20p.'9lTiE^<^::ii'^— b-"b:6s.t=^8 8 5 QXZifst 

o C/N^Z)|pI±i:l#v^ . C/N = b ' 

[0 13 3] ^i?>JcC/NAS[Rl±UC/N = bi;:^^ofe 
B#,t^T-s Dz-iCD::^'^— hASj^S 8 5 b^C^^-Ti:-? 

S^T-t^V>o C/N=a^;::&oT.'^8 8 5 aiCn^-Tct 

^ >;^^;!/A5B^T* § ^ ct -5 t-5fc c ■ 
[0 13 4] CO^a^CbT. Pt)lTIEtg±rC7)^SU{b^ 

2®CDiia|Igji>&2^i!lU ti-4iiOPgJif53SA5T-?^ 

[0 13 5] c:®:^^. T^-^«5i^^P^®®^*--^A5 

bT *;i^©-^o-geA5S^T § ^ ct d 

n <7f^i3|cD J: a C/N cD^Yb a A^i>^ 

^ M'>-r ^ p^ssiSii A^ Rifg ^ ^ ^ ^ ^ ^> ?as A^ S 

l^tc. ^^coiii^EEIiS«(i^J^^cji^bTV^^fc 

66. iii^jEj^7^-^^pgii«j§hbFgjiej5ii:«aa^^fc 

W^ei^ ii^fe A^ o fcP^«e?^cD^^^5==^s^ ^ J: ^ 
iS iSK ^ ^^-fe 5fe AS ?f ^ c A^ T § ^ o 
[0 13 6] la^Se &me ntT^'— ^CDT^Kl^ 

— -^^^High Priority Data D 
i-aiibTiaS 8. ^133. ^170. 0172<Z)H 
igh code GainCDECC E n c o r d e 
r 7 4 3 aT-M^tb^ S{t^4 3cDHigh code 

ga i nCDE CC Decoder758 TSIlf 
:icD:^s^T-(iC/NA5mbT. M-^ct)^^ — 
b A5tix_T*> H i g: h Priority Data 

fb^^^Graceful Degradation 
^A5f#^?.n^c mi 3 3. gjl 7 0 0^11^7 4 9. 
Iia57 6 OttBuM^D 1 6 QAM. 32QAMT^.^<D 
mMm^-^y^^^mb 7cD4 VSB^E16 8tD8 VSB 
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T-*j8PSKT-*)Gra c ef ul Degradat 

[0137] 0133. mid 6K:^-rj;3lC. 

High Priority Data$:2nd da 
ta stream i n p u t 7 4 4 ©tfJCDE C C 
E n c o d e r 7 4 4 a i: T r e 1 1 i s Encod 
er744bT*Hi&h code gainCDKt)^ 
^•fb^frV'". Low Priority data^E 
CC e n c o d e r 7 4 3 acDa^T- L o w code 
gainOP.O^-^^b^f^a-iitJ:!?. S®^®H 
igh Priority d a t ai: L owP r i o 
rity da.t &(D3L^ — u—V^X^ <M^-olif^ 

MVXi>.Hish. Priority Data(i§ 

•fe. Low P r i o r i t y Da t a^D9&■fb{ZfliV^, 
®Hi±S&{b1-S. b*>UHi gh PriorityD 
a t a.ii:n^:^ti^tzti>mmyti y ^©ffiSlf^ttll^ 

# Djfg § i: V N a * b V N^aj^ AW n 5 o. 
[0138] (IQE^J 3 ) UT:$imm<Dm 3 (Dllffi^ajtC 

o V > T M ^ b *s i£ -r o 
[0139] 2 9 {±^iiE««j 3 (D^i^mr-ib^. mmm 

v^fe^?^J^^L. @ss?»js©x:^b*i^4 0 2 {i. miws 

^3^>3— y— 4 0 l(DA:tjaJ4 0 3JcA±ibs 

SS4 0 4{ci!3, ^ l7^-^?iJi:^25^-^J?iJi:m37^ 

[0140] fte©A;t»B*^ 406, 407, 408 it^ 
1 > 3 4 0 1 |Bl«cD«fiK®^ 2 Bi^ 

cc>3-<?'-4 09, 4 1 0, 4 1 1 K:i»)ffffi$tltli 

[0141] CliX?>CD4ffiCD7'— ^©d*,. ^15=^-<J' 
?iJ©4|i©M-^tt. ^S§|4 1 2®^1^SS4 1 3(C 

[0142] m2y'-^yii(Dm^m(D±^i) b < 1 gP 
tt#fil§4 1 4{Ci»)^«<b$n. ^27^-^5lJi:bT 

mmmiizm^ti^o sfc. ^3 7=-^?ijoe^^©^ 
gpt) L < 1 gptif'Sai 4 1 5izx*) ^fiYb^n. ^ 3 

[0 14 3] ^nP>$r§{tTji{s^lT-tt3o®7^-> 
5ij^&^iaig4{c:i?3 jlBfifi^ lT-i$-^fc^ia*m\ 

*)^mmi 2iCit3^ ^ 1 S«^2 3#®3tt©S{iM 
[ 0 1 4 4 ] ^ 1 ^mm 2 3T-{ieialSS 2 1 •) 
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r.©;'jNgffl7'>7^:^2 2T-S(tT^ Siimm^CD^CDm 

1 7^-^?iJ©^^^^ 1 7^-^^iJB^gP2 3 2 T-S^L. 
^imm.^-::i—&'-4: 2 1 fci »)NTS Ce^*) U<tt 
7 K N T S C{t^^©iS)l¥^KcDI!*^m:t» 4 2 5 4 

2,6 %B^btB;t;$-y-S. 

[0 1 4 5] a2§{f«3 3T-{i. *gr2©cfJg®7' 
3 2 T*S:{tt: . ^ 1 T^-rJ'^iJS^SIS 2 3 2 i:^ 2 

5=-^?iJB4a5 2 3 3 tJ;tl^l7=^-<$7jij^^2 7^-<$' 
?iJ^W^L. l|2iai^v^n-^--4 2 2{rj:f), hdt 
10 Vft-^^©««?^JS©^^m:*; 4 2 7 U < \±^m.i^t} 
4 2 5. 4 2 6^11^ bad* ^-e- -So 
[0 14 6] ^3Slt#4 3T-(i. 4^Sr3®Ag®r 
>5=•r^3 3T-S{tT. mi'7'--^mm^S^2 3 2 iim2 
^ijH^gp 2 3 3 i:^ 3 7=^-^ JUSj^SB 2 3 4 ICi 

0@i^^^je©R!»t«fcb:t; 4 2 S^tiitiT^, m^tiiti4 

2 5. 4 2 6 6, 4 2 7 t)Hli7T-#S. — Jl$©7^i^^;i/ 

Tvmmtt. y=-y^)immm5 lii^^mm^ti. »is 

20 fs^ 2 3 T-§{ibfca^. NTS C^©fl£^^©B!ft^tlJ 

[0 14 7] T-{±. i}r{:iEa3 0©m iij|ifcji>3— ^— 
4 0 lO:rDvy^0tca-rt. «fiE<&i¥b<M'<2.. S 

iiS4 0 4izmiotiho ^m.Mm4 O 4X'l±V-y^^> Kn 

-^■^ >^:)5-StCj;!3 4ooe-^(Z^lS^S. QMF^ 

©7>:^D— 4 5 1 iiTk^^Ni" z^:^ y-f 

4 5 2 13 J: »). 7J<¥{£:^)E!!(;^t7k2piS^j55i^tz^g|^ 

-y-T'-t^-^T*'; >^a54 5 3, 4 5 4{Cj;t). =&-<?® 
30 >r'J>^w-h ^#^{c: b fern. Tk^ia^fiS; 

^{iSiSD— /^x:7'f ;L'^4 5 5 i:Sia7^'r/^X7^';^ 

^ 4 5 6 t i !3. §^7jc¥fSJ^Sii:<£:«m^. BgbTH 

^ffll^n. ■tf7'1f>rU></SIJ4 5 7i:4 5 8tlJ;f3. 
1t>7*U >i^U-h^mi:bTffi«igP4 0 5{Ci5|t>n 

a, 

[0 14 8] 7j<¥S:@J5E:9-{i. SgD-/^;P^ 7 4 

5 9i;Sig.'N-f/'«X7-f ;i/^4 6 0lC<t t). Tk^iSJ^H 

40 BSbTHnLHa^ic^s-gi^n. ■y-ri^>7-u ><7a5 

4 6 1, 4 6 2{c:J:»)1t>r'J>^U'-bS:T(/-r. £E 
mm4 0 5{ciS^jxi,o 
[0149] E^gB 4 0 5 T-ttHuVdg^Srll 1 ffi«gg)5 

4 7 1 T- D c Tm(Dmm(DEEm^m^m i tB;bgp 472 

J: 1 ^-^mt bTUi:*j-r5. 
[0 15 0] HuVtWf^B:^2E^g|J4 7 3X'EEm^tl 

^2tiit]^4 6 4izm^ix?>o EnV^m^itmsKm^ 

4 6 3iZ^^mm^tim2liit)^4 6 4^m'i>tl^. H 

Hy»im^<i±'^m.m^4 e 5 1 j: DiSM^js^s^^gs^ (h 
50 „v„i) tmrnrnms^ms^ (h„v„2) {c^ttf> 
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fi. HhVhI ii||2tB:'jgP4 6 4-^. H„V„2{4»3ti5 

[0151] mzms 1 t:m^^Tmim^^^-^'-4 
2 1 ^m.m-t^o m i m^^^—$^- 4 2i^mi^m 

0 1 (cA±;b5';^^^>y;i/gi5 5 0 2 tit»x^9>-7' 

« l.fe^ffl®tb*^MEI^5 0 4 tmt)^5 0 5 t i 
t)lBfflJt¥&^SbTNTSCM^®i®1*5 0 6s NT 
S Cm^T-:^ b-^-f 7"ilB®ia^5 0 7s V'T KTVcD 10 
7;Hl[a®ia^5 0 8*)U<(±. 9^" KTVCD-tt'f bV^ 
^;j/iB®©iii^5 0 9 t:Biti-r^o ^(DWi-^. 
^ \'—7s ^ L < {i-f >^ b— ^© 2 0£D^»^CD^ 'f r 
A^a^^-So ^*M*)NTSC©«^5 2 5*i:-ajSiii 
1 0 5 0*ASf#?.tl-i.. 7^S'^;i'3iM«l5 

1 A^C,® 4 P S K©— l8S®7^$^^;i/T VMjSISSMbfe 

^ 1 Sfi^2 3 i:^ 1 mm^::i-V4 2 1 ici 

*^^2Sfi^3 3*>^>CDDx{§-^{i^lA 20 
5 2 1 J; t) A;t; b. mi f^SS! 5 2 2 T-ffS^ti. 
.'t— tJ-vrU >^ge5 2 3Ccfc !3 2fg©t>->r'; > 
i^'v- M::*^3Sia:D— y?::<^;i/<<7 5 2 4{ci t). Hi. 

XtjL. ^Sill]gg5 3 ncj:>) 3o®fg-^t^g|^ti. 
^2f«:Sgl55 3 2 i:ll3ff«a55 3 3 i:. ^3#;^a55 

3 4t J; DS-^f^fiSt/^s 7^;<<>^>:?';i/^ti.> 

— 9->7'U >^a55 3 5. 5 3 6. 5 3 7 i t) 2 {g© 
■9->7'U ><>'P— Sil^\'f7^>^7'f 5 
3 8. SiBO— 5 3 9. Stt>'N'r/^X7-<' 30 
;i/^5 4 0{c:J:»)33l6,tiSo Hi.Vx.<i-^i:H,.VHM-^fi 
*nff^5 2 5T-*off$tts 9->r'; v^^ass 4 

>yV >V&5 4 4 iiTk^p^N-f 5 4 5 

J: i[)7ic^-^mmm.m^lzi3:t)j}m^ 543{cJ;DHDT 

tHDTV^©ili^ili:^7 5 4 7*sai;^^jxS. m^iz^ 
t)NTS C{t-^*im*I$ix?)o 40 
[0 15 2] m3 3lii.m3m^y''-:3—y—(Dyu^^^m 
-a D le^Ji^ 1 A;bgp 5 2 1 * D ^e^ii^ 2 A^^jSS 
5 3 0A^^A±;bi«®iii^5=^3-<$'--5 2 7lc j:t) fiuiE 
©^flit-HDff^A^fl^^nSo D3{i-^{i^3 A::bg|5 
5 5 1 J:>)A±;b^iS^a5iS^T^3-^*-5 5 2{c<tD 
7^;^^^>r;K 4oJ:uf-&m$nH„v„2ffi-^*s 

B^^nSc C©fi-^iiHDft-^i;^J5Efl5 5 3T-^jEfi 

■^nm&mm.&i:^m^. s-HD{i^h'&titB:t>a5 5 

5 4 J;!3®^Sf»jKftfe^{M^5 5 5*itti^$tl?.o 
[0 1 5 3] ifeK:E2 9©iiBJ-fMnfc^«S4 0 1® 50 
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[0 15 4] 1113 4\i9'—^w.nmx'-^\). miT'-S' 

©NTS C5^-\'>;t.;1/L 1. L2. L3s L4. L5. 

L 6 ^ 6-o©HD T Vf^^V^^l/M 1 ~M6 i: 6o©S 
-HDTV5^-V>;^;i/H l~H6S:T©M8Scft. 

m±iz}^om.m-r^i}'^iS^^t^i>(DX'&^o 1^3 4 a* 

T T ©mPfit D M^lZ L 1 4^ ^ L 6 S T D M^SSC^t- 

^P^#atc<t t)@HM-r?.4)©T-$>?)o Da©K^^>6 

0 l{cmif^^'>^;U©Hi,Vu{g-l-Sr3Mi.. ifcfCDa® 

^© > 6 0 2 izitm y^ji'izmm-t?>mm 

«^ 1 5=- > * ;i/© H D T V i: N T S C i: ©M^ffi 
$gMlo*t). tuai©Hi.VH{t^i;HHVaf^i:HHV„ 
l<t^&iai-g.o ^feDait^© K^-f >6 0 3{C{i^l 
5=-¥>*;i'©;^-vl-HDTV^^t»^H 1, irtit>% 
m3 OT-Si^bfcHHVH— 2H 1 

[0 15 5] z:ir-mi^^>^j\ycoTwm^miRLrz 
^-^^mm-t^. ^-r'hmT>y'±Lmi^mm2 3t: 

mim^y'^-V4 2 l©'>X7^A^4>-o-JSg!©S(3# 
i±m3 l©NTSC^b<ii'7-r KNT S C©TV{t-^ 

tm^n^o mzfpmT>y^-^tm2^msm3 3tm 
2mm.:^y^-¥4 2 2^*)Oit^©s{g#{i^^>^ 

)\yl^miSR\^fz^-^%\'f'-^m. Da®F;<^'>60 
lhm27'—i>n. D2©F;<^ >6 0 2©{t-^<&-^J6X 
bT5=-^>4^;H©NT S CS«ai:|B)l>:l:^rtg©HD 
TV{t^^f#5o 

[0 15 6] :*;M7'>7^:hfc^tt«^T-#S^3§{i« 

4 3 t.^3m^=r-=i—'^'—4 2 3<&feoB*iIjt§i|©-gi5 
©S{g#fiDi©K^'f >6 0 1 i;D2© K^^-f >6 0 2 
i:D3©K^'f >6 0 3©{i-^^-&fiKbs 5^^>;^;H 
©N T s C i: |sl i:.Sffirt^T-Sftiiiltffl©jiiH©S)B^S 
HDTVii-^^ffSo 2*>^3S-e©fte®5^-^>^;i/4) 
iBiaicbTn^^nso 

[0 1 5 7] 0 3 5H:SiJ©K^'f >©«[fiKT-$>S„ 
NTSC©«lf^-\'>^;i/ttL IfciBB^n-CVN^o c: 

©L ltiDifs^©gRl<5''f A b-p^-f >©hV'1' >6 0 
l©eMfcfet)s ^fesSasfcNT S CPa©7=^x^^>7';i/ 
tt$Si:SIS£0!l 1 T-iirabfca^«?R*^tr««S 1 1 
AoTV>5o *lcHDTV©||l^-\'>^;KiL 1 

1 ^C^f!l$^^TA■pTV^^„ MlttHDTVtNTSC 

t.(Dm^mmx-h<o. d2©k^-y>6 0 2i;hV'i'> 

6 1 l©M:;?^CA-^TV^•So C:©J©-&6 Mb p s©N T 

5 CffiMf-^^^fflbL ICJK^-Ti.^. Ml©^i^{± 
2fg©l 2Mbp s{c;fe:5„ L 1 i:Ml h S-^tJ-M"-?) 

1 8Mbps ©^:^*s^ 2 SM^ 3 3 i:^ 2 

^4.2 3*^e>aisif^pj«gT-feSo -ys. m&.m^^n 

TV^SE^S•S?:fflV^|^ 1 5Mb p s©^i^T-HDTV 

E.mm^-^mm-ti.:zhi^-t:^^. v^'oxm3b(DW,m. 

T- 5^ -V > ^ ;i/l T- H D T V i: N T S C 5: |B]B# MiH T- # 
•5c C©ig-&5^-^>^;i/2T-{iHDTV©S^{iT-&5&: 



(17) 



nmW- 7-2 6 4 1 48 
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Vio S 2 1 {iHDT V©7^:;^^7>7';btf^T-$)S. * 
fe. ;^->'t-HDTV{g^B:L 1 i:Ml i:H Itc^SlIb 
Tfi![)3l$n-5o ;^->'^-HDTV6Dll^^^ttD3CDK 
A-il^eOS. 612, 613S:fflt^. NTSC*6M 
bp s{cia:SUfc«-&. -&lt3 6Mbp siin. ffili^ 
lS<1-n{fi!ifciiiffiffliiiHffl^ftllii!*}2 0 0 0*cd^->''? 
- H D T ve-^ eiSIT- & o 
[0 15 81^3 ecDESEIttDaT-e-oCD^'f A 

NT SCSi^fs-^^eMbp s{C|S^b5£:«-&9 10 

Z^— H D T V SreiST- # S = 

■[0159] ]iL±{i. mmm^<Dm^(D7mi> u < {±s 

iao««?®©>t:^<£:fiJffl1--SJ®^T-fei.. ZZX'7ii^t 
®ie©2o©<S«[ll4^-5c4:t:it). ^«?StfiJffliaJ* 

[0160] E 4 9 ttH 1 ^-^5'?iJ©7>c¥ll«fm-^D V. 
tSiSiii^li^DHaSV^ 2 y=-i'm(Dm C < Dvzi: D 
^37=^— ^?rj©Dv3i:DH3®fI9BBB0S^1-, d 
^l7^-^?iJ©Sifili?K{i^Dv.{CNTSC^ 20 
©{£^T ve^ASA-oT^ !3 ^ 1 7^-^'?iJ©7j<^{i«« 

7'>7^:^U^^t>-pTV^^eV^^l§:^ia2 3(±, NTSC 

©^l^g^7'>7^:^^^)0^lS^s^2 3{i, ^aj^ii. l. 

0^I5. mi§ffa2 3<£fflV%fe«^. T>5^3^©tg:*3 
tcit). — ?5-T-H:NTS CA^s -fte^T-JiNT S C t HD 
T V A^S^T- ^ S fc » 2 ^ ASffi ^ i: 3 :^ ^ *^!) 
^AS&S. 30 

[0 1 6 1 ] 05 0{iTDMA:^JCCbfei^-&T% 
— <S'7^•-X b 7 2 1 ©$fcalg|5lC|5lM^a5 7 3 1 
7 4 1 AS|Slt?.nTVA5. 7U-A©$feaIg|5t{i|B] 
Wm«a5 7 2 0*SaS;^^?.nTV^5. C©i^-&H:. ^^J'-f 

T^.^?>. C?!JX.«. I|l<5'-f A;^D-;h7 5 OT-^15^-^ 

>;T.;i/©^<|^l:.»iliONTSC-> HDTV. y^— 
HDTV<fei@|;5C:i:AST-t-So #'!?©^J"f Ay^ D h 7 
5 0~7 5 0 eAs^^fCJiilbTV^So tie-3T#^©Sf 

mt^m-^. imhniLLXNTsc. rdtv. 

fl{Blt)7jc^{ijS7'>7^:^T-^lSfi«S2 3$:t.o«^© 
*i^NTSCTV{t*S:P<ligET>5^:^ HDTV 

ss^-esso «2§{i«*3 3K:-r?.^:^a)5l^je©;^- 
/^-HDTvt:W^T-ss<. ^3§fB^4 3iZ-r:ht^ 
-/■5-HDTVfl^^^^t^ll^T-ti.o J.>L±©<t3t:: 
pALttWfeSMi^i^;^^^^^^^^!*^. C©S^> 0 
5 0©J;d'&:EM-r-x 7^-:^ btt©TDM A:)&SCT-& 

<. 124 9©<t-5'SiaiSgm^©i^F^^«t)Riie-r-ife2.. so 
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*fe05 ItSn-riaJ&^^Eglc-mtfJ:!?;^! 
HDTVM-^^S^T-^S. 
[0 16 2] bl±M^fcJ:-5f3|ISE^J3{cj:>)i 
SMHDTV, HDTVi:NTSC-TV©3offl{t^ 
®]iSi:tt©3& i.T^i^iJ' ;i/T VSfjGlA^qltfetc i. i:0 

[0 16 3] CClT-s *^B^{cJ;?,^ff^QAM$rSRQ 

[0 164] S-fx 1 6 SRQAM<D3i^-u-h^S|- 
^■rs. 09 9(il 6SRQAMOM-^.'S©'<^ 

T-$>5o mftSStjSOTs 16QAM®m^. 
8 3 a. 8 3 b. 8 4 a. 8 5. 8 3 a^©#16^r© 
e-^^©P^liStt^P^PS-efet). ^T2<5T'fe5. 
[0 16 5] 1 6QAM©fl^jS8 3 attffi;^tt©I 

W. QMi t) (5®SiSS{^$)So dClT- 1 6 SRQAMtc 
-rSJ®^. n^i>7 bfitii^ft^Si:. fg-5-J^8 3a{i 

e>-7 h bT. gg^sfiA»e.oBg6i*n(y®{aBoM^/^^8 

3-^^16$ ^-5. ^©J^-&ntt 
0<n< 3 

T-a&i.o -*fcffe©fl^^.8 4 a. 8 6a*)^7hbT® 
^.■^8 4. 8 6©(£cg{C^i!;1-S, 

[0 16 6] ^l7=-^?iJ©M!3¥SPe 1 tfSi: 

[0 16 7] 

[Sfcl] 



Pci.i6 = -l-cxfc('-?L5_\+ -L erfc/ 
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[0 16 8] m2 7^-^?iJ©M?)*S:Pe2 h-r-St 

[0 16 9] 

[|!S2] 

Pe2.i« = -^crfc('-:r"^ ^ 



= 1 erfcf-^^ 



[0 17 0] i:/j:So ifttc 3 6 S RQ AM*) b < 3 2 
SRQAM©Ji7-U-h^ttS:-r?>, Ell0 0(i3 6 
SRQAM®{s^'<^ h;HaT-fe2.o ^ 1 *PS{Ci5^,^■r 
3 6 QAM®{i^,^Hgg^{i2 <5T-fcS t^SrSo 
[0171] 36 QAMOfs^;M8 3 attffi^glWJ; t) 
®Sgg|{C •& o C ®ff 8 3 a <i 3 6 S R Q AMec Jfe 

s him^^ 8 3 ©fisid 7 h b. mmm^ t> n d obi 

^'^©m^-'Stti>7 b bT{s^;^8 3. 8 
4. 8 5. 8 6. 9 7. 9 8. 9 9. 1 0 0. lOlt 
9^r©e^j^A»c>)&?){S^jjliP9 OSr-oOH^ 



(18) 
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^$'?iJDaCD^^^-H^Ufe«-&©Pt)JpSrP e 1 t b^ « 

9 0 CDtfcD 9 fflCD<t^;^,Sr#'^#Sy ^2 5=- 
^ ?|J D 2 L ») ¥ ^ P e 2 -r S 
[0 17 2] 

Pej-32=-Lerfc/-n^^ 

PC2.32 ± \ 

3 P I 

[0 17 3] i::feSo Z-CDm-^. Ml 0 l©C/N~Ji 
^ — I/— bH{i:3^^— Ix— hP e tBm^<DC/Nt<D 

3l5;5S;CD3 2QAMCD315— b— hSr^-To ii:?li9 0 5 

1^- hAsi 0©- 1 . 5m<Dmm^m-to 
W®SRQAM©i'7 bSnS 1 . 5i:bfc:^©^l 
FggDi®Ji^— MAftliG 0 1 ai:>fel3s — 
]y—h*^ 1 0-^-^{C:fcV^Tfti^9 0 0 CD 3 2 QAMlz:?!* 
bT C/NfiAS 5 d B T -C D iH:|H]^CD:t ^ — 
— b T*S«&T- S i: d^mA^fe S o 

[0 1 7 4] *{Zn= 1 . 5cDiyi-&0^2Pg«D2fflJi 
^ — U—hlimU9 0 2 aT-^s^n^. ai^ — 1^— 
1 0-^ nc43V%T. fflJ^9 0 0lC^-r3 2 QAMiCjt^ 30 
TC/N^2. 5 dB±{f5feV>h|l]^®J^^-V— bX- 
S^T-g^tt-'io ttJS9 0 1b. fti^9 0 2 b{in= 2 . 
0cD»-&®Dx. Ds^^-To fti^Q 0 2 CJiDaS:^ 
"To :itt**i:to-Sfc.3i5— l-— h*i 1 0©- 1 . 5 
^©flll-:feV^T 2 2 n= 1 . 5s 2. 0. 2. 5©^s 
3 2 QAM{CJt^T#-<?Di{i5. 8^ 10dBgfc#$ 
ti> D2{i2. 5dB*Mb-r-5o 

[0 17 5] 3 2 SRQAM©:©-&i;:i'7 hSnSr^lt, 

^_^^ijD,i:^27^*— ^?|JD2©C/N{l;$|ll 10 3© 40 
b«ni:C/'N©||{I^EIT-^N-r. Ml 0 3^?f-^t 

t ^) 111 7^—^ ?UD . 2 T^-^^' i^iJD 2©eiitCi£^S/cC 
C/NfiiOMAs^^ix. *:%B^©a^As^Di.Ci:Ast> 
A^^o t*£-5Ts 3 2 SRQAM©:a-S-n>0. 8 5©^ 

i^yr'i^mifi$>^<. i 6 SRQAM©j»-&©rc^— 

htt^l 0 2©C/Ni:a:.^ — Ix— h©n^0©±atC 

[0 17 6] Ell 0 2^Z*5V^Tfflll9 0 Ofil 6 QAM 
©ji'^ — b— b4^t"o fti^9 0 1 as 9 0 1 bs 9 0 50 



' i|tl8¥^ 7—2 6 4 1 4 8 
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1 ctt=&^^ l7=-^^JDa©n= 1 . 2s 1. 5s 
1. 8© ^-&©^^— h tr^vt-o ft?a9 0 2 as 
9 0 2bs 9 0 2 c{i#'<<'§l2 7^— ^?iJD2©n= 1 . 
2s 1. 5s 1. 8©a-a-©^^— b— b^^t'o 

[0 17 7] mi 0 4cDi^y hmnbiC/Ncommmiit 

1 6 BRQAMOa-^iCv-y' hsnSr^-fb^-^&^-^fC 
!|$^©3i^- Ix-— h &|§5©{C'^5«cm 1 7=-;5'?iJD 1 
i: ^ 2 tI— ^ ?'J D 2© C /N ©fit?: ^ bfc 4) ©T-S. ^ . 
El 1 0 4 A^^B^^jA^'feiat 1 6 SRQ AM©*^n> 
0 . 9T-feti«*:^B^©PgBf5^IA5pJt^i:/.i C ti^t) 

[0 17 8] zzr-mi$-mzy'i^^)i^TV(Dm±mmiz 

*^B^®SRQ AMSrMflSbfc^-^©— ^U^^x-To 01 

0 5i,t.m.±m.mm(ommT>y^±i::S:mT>y'i-tmE. 

Ty'r-i-fDM^t^l 2 5 0 f t ©«^©S{t7'>7^-^© 
«^b^;i'§5^N-ro STs 3Sffit^f^Asiii»e>tlTV%57^ 
5^ ^ ;i/ T vSi(j3l:S-^ tc *5 v^ TS^$ n i. ej@ll^©5*j^ 
v-lx-h^ 1 0©- 1 . 5*i:{g^1-S. «J^9 1 2 
tty 'fXb'<;i/^?Nbs ,#s9 1 0{iC/N = 15dB{3^S 
«b<'^T-ii65fe;5SC©3 2 QAM;^iC©Sfgf!SI^,'^ 5:^1-0 
i®L=60mil e(DM}^lZiS\.^X'Ti>^)U<DHDT 

[0 17 9] bA>bs 5^^igil©S^l^^^©M^b{I<tDB# 

{C®V^Se^^^5^^C*5V^T C/N ASjgT-r i. i: msKK: H D 

mmmcoBmiz ^ s < t ■t) 1 0 d BUjsffl^i&As 

mantis 6 Omi 1 e©45-gF«3®^T©Sfe,'^T-S{iT- 

^^±^3Bji^AS1'EiiT•#^iV^<, '^^X'^^(D9=i>^)\yT 
vsciil:^^©-^-— hfX^ Ttt^St^Jfe ©T-So fe, 
[0 18 0] -;&s *^B^©3 2SRQAM*)b<H;llI 
6 8(c^-r8-VSB©^s ByxK®i^t:iai 3 3s 

a-afMPEGb-<;i/©<aif^jSNT s cm^-^m^. 

mi-2PgjlDa-2T-NT S C^©ff«?1^ST Vfiic:0-$:M 
?)s ^2|igBD2THDTV©igtSfiK^t:3gSCi:AST 
^^So m^itmi 0 5 ^Ii5V^T^l-21^tS©it-li7.at 
UTtti^g 10a©J:^H70mil eflb.>^^ 
bs ^2Pg)i{i9 1 0 b©J;d{Cs 5 5mile%;^$ 
T-^ill-^o 01 0 6©3 2 SRQAM©-tJ— 

Tmiiz<Dm'^(DV-— t >; T©®«®3tv't:^N-r. 

01 0 6{i3>t^J.— <5'i^S;ib — $^3>^fT(rNs 1115 

3 ©it- u TEl* i t) M<*;Stjtctt© bfe*)©T-fe 

01 0 6 C:feV^Tffi^7 0 8s 7 0 3 Cs 70 3 

as 7 0 3 bs 7 1 2{i^^tie3fe:&5i:©3 2 QAM©1t 
— t;^Ji';7's ^i-iPiaDi-i©if— tf>^aiU7s mi- 
2f!gSDa-2©i?--t:^3i';rs %2mmi>^<D'^-\i7. 
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^*.s t2£5R:5S©3 2 Q AM©-f-t:^Ji'J:7'07'— ^ 
[0181] VtM:^^(D3 2QAM(DtSLm:^^rti^E 

[0 18 21 UA»bx *^^CD3 6 SRQAM*ffiV\ 

S|l-iP§gD.-.T-MPE G 1 ifU- KCD<£^TVf£^^ 
^l-2PgeDi-2T-NTS C</l/-K© cf^i^T Vfig^S: 
iiffU. ^2|lgJlD2T-HDTV®iS^TVfi£^?£iiM 
■rsciilcj;?). 01 0 6cDJ:-5til5S?lfeS^^l/-b-© 
HDT V®it— tTi^J^y T©^g*5 5-v^;i/$g/J\-rS^ 

®®> ffj^^K^^i/— K©EDTV©it— tr;^j^!;zcD 
^g*si OT-f ;uu±4S:;'cU iS^^JgoDLDT V®1J- 
-t::^ciiUr(il 8 v^;i/ie:#c-r2)i:V'.-5?8j«As^in 
^. El 0 7{ii>7 h7r^^-n'foU<tts = l. 8 

©®-&®-y-— hr;^aiUT^^b. mi 3 bitmi 0 7<d 

[0 18 3] rocifctJ:!). -SBtztJeistE^^SCT-ttx 

Slt^l^Tbs ffi V ^ tC 43 V A T ?^ b SfS^ tl%^ 43 

< i: *>iS^ b:t:-9— tf ;^ ji U TF«3ti3v%-r 

®§M^T- M^Jg b < tti£^^;g^/ K T- T ViJ 
C,©Si5S^Sft 5 J; o *:%J^K:i3V^•r * 

[0 18 4] zim-siz^ift^(D^iy^ )UTvmm:^Ar-ii 

^mr-^tjit^^tztzit), -tf— t^;=^Jl';7'l*I^c:43v^T^)— 
SB^Dsm# bA^^T- § fe. b*> b*^B^T-tttie 
^®NT S C-^PAL^SECAM^^®tJa5McDT V§^^:& 

^ o T V ^ s 7^ J' ^J' ;i'§««lcD * tilS^ s ^ i: 

7^i^^;i/HDTVMi^©Si!a*NTSC^b — 

[0 18 5] |eI0#{C«g;§«^mA5Ji^?,fe«)TVjifi# 

[0 18 6] HSittfffifK^^l'-KCSitlfe^© 

ffl«{in=2. 5®:®^. 3 6 %t¥3R:?SCl::it bTffi:^ 

[0 18 7] lai 0 7©3 2 SRQAM©t>--tr 

i^tc, n'&b<H:s=i. 8©S-& 



(18) i|fS|2F7 - 2 6 4 1 4 8 
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Ji*). ^^COWl ii^ASHDT VS^^i;NTS CTV 
§^«6©^^ttiSl^®Jfe«64**®lfe{'f^^*tf bT n 

&^Hb. SRQAM©DifcD3©-9-— tf;^a^i;T7 0 
3 ai:7 0 3 bS«ia;fe^fit^icK^-r?.c ttcif). § 

[0 18 8] 
n> 1 . 0 

10 W±©J:o'fe^aj^A^f#^tl-S. iSoTs 3 2SR 

QAM©JS-&n{± 
l<n< 5 

iHiaiCbT 1 6 SRQAM(D:®-&ntt 
1 <n< 3 

[0 18 9] Z(Dm-^m2 9. H 1 0 0®<t3i3S>7 b 
$-B-T^ 1 i:^ 2P^»$:»?> S RQ AM;^^C^C4DV^T. 
16SRQAM. 3 2SRQAM. 6 4SRQAM{c:43 

v^Tn*sl.0J^^.±T•$>^^^^^ m±Wim^ii^^x^%m<D 

20 ^Il*sf^?>ix2.„ 

[0 19 0] ^JiS««JT-ttl!*^{l^^eillbfeJ^-&4i5iBJ 

b fz •ifi'^mm^ S:ia:«5a5 * b < iti^^mmsn t «^gp 
b<{i®:9-fi?tggi5{rt5{t. ^n^tim2^—}'M. mi 

[0 19 1] *SE«?!l3T-(illIl 3 SlZn'^-r^olz 

mrS-^m^m. (TDM) Sr^i:lfia^-&fc-a-TTDMJCj; 
?>-9-:75^-\'>^;b$:a9;{t. ECC Encoder74 
30 3 ai:ECC En c o d e r 7 4 3 btdS^f id 2 

01 3 7lC^-rJ:^tC4 VSB. 8VSB. 16 

V S B© V S B - A S KM^© 2 0©f >4^;i/© 
Trellis Encoder^© E C C^> 3—^'— ©Code gains 
SrS^Tt)J;V^, PbV^i5^8^^±^ai■r■5il^£fi»J6©l211 
3 l©SigSi:|5lbT*fe2.fc«>*BS-rSo 
[ 0 1 9 2 ] 0 1 3 1 © <>0J±?K^I3^S^«M 

40 T-ia 1 3 7©7'D ^^^m\,t.^m.mm.x^^o eix^g© 

3l©ttl©Up c o nv e r t e r ; §^$S©D o wn 
converter ^^^^ aMIBSS^^a©?!^ 

SeoT. ^«^gP©fllJEigtft{^tt±<|^b 
T-$>i>. |5]«tcbT08 4©JKMI3^II^>';^7^AH:E1 
1 5 6©eii->;^7^Ai:|B]beij«T-fe5c:t*^t>iP-i)o 
ife«J5!t^®^{cbfcv>J®^{±. ai 5 7, Mtc^^lc 
bfev^i^-&{i01 5 8©J:-5'5:«fiRK:f i)iii:A*T-§ 
50 i>o 
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[0193] mo ecDiy^a V — i>3 >^3^'V^TIi^ 

F^lz 5 d BCDCoding Gain®^^o{tfcJS-n-^^bTVN 
SRQAMtt "C-CDM" i:J:(itl-5*^B^CD{s 
(Constellation-Code Division 
Multiplex) ^rectangle-QAMtCiJsffl L:t4>©"e$)-i)o C 
- C D M {i T D M ^ F D M tffiA: b )fe^«^b:6-^T- $) 

mm^ifim n s o ^ © c {ise*«s^ mt^^tj^M 

[0194] C - CDMfcTDM^M^^-gifc-a-fc 

^^E0!l*fflv^fcASMI«Els^fy^«*^c (fdm) 

{i. TVS^^i^CfflV^feJ©-&^ El 1 0 8CDTVff^©Jl-iS 

NTSC:&S;®(l-^{i:^'^<5' h^A7 2 sci^*;^^^ 

2 2 T-$)^c U T7 2 'J T 

7^i^<5';i/fiiJjai©fg-^2rFDMlCJ:»3 2o©Jl«ISi:r 

^ i;T7 2 2^m\f^Xolzmi^^'''}T7 2 6 tm2 
:3f+';7'7 2 7}C:S-f!lb^^»l{I-^7 2 0i:^2{a^ 

7 2 1 ^m^^}^iz^*)'fW^it.mmx-^^o mim^i 
2«^7 2 1 izj^y)^m^mm^^4^^^jitiitix-mm-t 

S5«^®lt«:*se.FDMtiS|5gJgSii[ 

[0195] :iCIT-E 1 3 4{Ctie*©;^^3 2 QAM^r 

:k^\>^fc&. l8tt{4ThreshoIdlH:-9-y^^-¥ >^;i/B®IB 
fitTheshold2fclt^T 4~5 dB/^$ <T^t^c ii£oT 
4 ~ 5 d B Siffi®M& •t)^^ 2 ji®PgJl^Mill#ll3S-r 
bA^b> gfHf ■f-©^'<;i^*5The.shold2 

Ji>LTJc«:i,J:|f^fi®:*:rti>&c&*«)S^2ffi-^7 2 1 a® 

®'J>5&VA^ 1 fl^ 7 2 0 a b*^§:{sT- ^75: ^2 
pgjiT-{iiiiH®« b < ^v^Bi^ bA»S^sT-S;fev^„ 
[0196] bA» b, *%B^SrfflV^fe:©-&. 13 1 0 8 

5"^■rJ:^^c^■r^l^f^7 2 otcc-cDMtct !3f#e> 

tl^ 3 2 SRQAM:S:fflV^T■y-:/^-\'>^;H o f AS: 
iiiDf^o c®H{a®fiv''it7'f^^>^;n o f At::^^ 
e>lC{S«|^SOfig^^®-y-i.. ^2(1^7 2 1^328 
RQAMfc b. ■y-:r^-v>^^;i/ 1 o f B®ra{t$r^ 1 {f 
■^®B§fiSThershold2ii-&fc-a-i.o "T i:m-?- V^;i/*^Th 
reshold- 2£CT*^oTfeSfgT-t*<^e?.o «:^{4f4 
llT-^N-r^2fl^a57 2 1 a0^i:«:»3. V:r^^>^ 
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l^^i^^*STh- 2®e■^^^;^{C43V^T^)§^IT•§5^: 

[0 19 7] -:&®-9-:/5^^>^;ut3^Ml^i*S®]ES^ 

10 f). C®«5%fffStt5tieCSMT-&Sfc»S«bfc§ 

m-ifi°!mttiz, m2m^7 2 nc, l5I«®^s5fefflv^ 
St. ■t?--tr;^a::«;T®ptii*sti;tSo hdtv®^* 

11*510 5 0*©a^. 5 2 5*f-Sn^Ts C-CDM 
tit) 7 7 5j^®-9-— IfXJ^UT'A^iDfc-So 
[0 1 9 8] CI©J;^{3bT^ F DMi: C - C DM^iS 

^ni>o C®i®-grFDM{C<t !3 2-:3®-y-7'5^-v>;7.;i/^ 
aSttfe*5 3-o©;H^gS{{c^S!)bx 3-::>©it:rf^-v>^;i' 

20 [0 1 9 9] »:tTDMt:C-CDM§ffii^^t>-y-T5S 
S^@(t-g.:5ffiS:i!«^Sc ^1 0 9iZ7n-rXolZTi-^ 
VTVmmztiyk^mm^l 3 2 hB*^{s-^a5 7 3 1 if- 
feSo 7X¥!l§iS^gi57 3 2©M^l'-^;u#<St^c:i:h. C 
©«8P^f|^{4SS*Sr§ltT feia®^Ci±i;>3$^^^CV^CI i: <£W 
ffl-r?>. 7=i^^;UTVe-^©|5]^:&7':hD^rTVm^i: 
-^t>-^. ^^mm^l 3 2©«8FJ®7jc^«i^|BlW;^D5; 
h7 33. 7 3 3 aJC«5*7^-^s «»l;?.K|5lffi«^« 

c:©ci:CiD. SSS^^f•^^;fev^T-7^-^g^&ii^b 

gi57 3 5. 7 3 5 BiODmmiz^m^'^xmmmmmmy^ 

D«vh7 3 7, 7 3 7 a&|g»tT4»|qJ«®5Sl^*sf§f)n 

[0 2 0 0] 01 1 oiic-CDM(Dmmmx'iiho 

X. Ell 1 Hi 1 6 QAM©^|£?fiJifi©C-CDM®^ — 
^•f!)t)^TI2l$rS^^b. mi 1 2tt3 2 QAM&?i)S®a 

- Kfijij^THSs^N-ro 01 10. 11 i{z^s-rj;5{c 

2 5 6QAMH:*1. 2. 3. 4M7 40 a. 740 

b. 7 4 0 c. 7 4 0 d®4-p©S{C^(t&tl. 
40 4. 1 6. 6 4. 2 5 6'5r®-fey^ > b<£^Oo |g4Jl 
7 4 0 d©2 5 6 QAM©{f-^j^r3— K'?- b* 7 4 2 d 
JiSbit©" 11111111" T*$)^o irtlS:2b 
i t-ro4-:3©3— F"?— F7 4 1 a. 7 4 1b. 74 
1 c. 7 4 1 diC^iOb. #m 1. 2. 3. 4^7 4 0 
a. 7 4 0 b. 7 4 0 c. 7 4 0 d 7 4 2 

a. 74 2 b. 7 4 2 c. 7 4 2 d{^=&-<? " 1 1 " . 
"11" "11". "1 1" $:f!)l9^T?.<> *K bT. 

2 b i t-r-3®-9-:75^-^>*;i'-r'fcto*.. -y-:/5^-^>^. 
;n. it7'^-v>^;i/2. it7'^-^>^;i/3. ■y-:?'^^-^ 
50 >^;i/4*sT§?). cn^ff^i^^^-^^sy^'fiT^ijiiv* 
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•9, 

^m^m^m:^^ (fdm) ■^^F^^tijf'a:55C; (td [0 2 0 3] ^y'^^>^)v2(DP e^-att 

J:t)ffUV^^«<b:^SC^&ll:B■r•^?.. Rectangle-QAM^^ Pc: g - ' crfcf ^'^ ] 

fflV^TC-CDM4SiB^bfe*5^ <s-^,-^&*)Offe©^^ ' 2 \ 2o ' 

■^^m^itm(Dm(DQAM'PP SK. ask. ^LTiSl 
^S^^^S:M^;^i:i^'^b. F S K *>|Biaitc^m^bT- 1 10 

i>„ [0 20 5] 16-PS-APSK (P S^) ©"tf 7^5^ 

[0 2 0 1 ] m^i£mm(D8'PS-APSK(DD-y^^ ^>^;H©J^^— Hi 

>;^i;H — L/— htt [0 2 0 6] 

[0 20 2] me] 

10 20 7] V■:r^^'>^Jl'2(D3^^—u—h^t * IWl7] 

[0 2 0 8] *20 

Pe2.,6 = J- erfc /-SlS WXcrfc / (Si-S.)5UJ_ erfc f JS>lSa)5N 

4 \ 20 / 8 \ 20 ; 8 \ 20 ; 



[0 2 0 9] ■9-:/^-v>^;i/3<Z)3^^— htt 
[0 2 10] 

Pes-io =J_erfc/'-MJ| 
2 \ 2a I 

[0 2 1 1 ] t-:k#5„ 

(IIM««I4) WT*^B^CD^4©— ||^£^?!lt:■:^V^■C^S 
[0 2 12] 133 7ttlUE«?!l4©^<t:©S^;;^5^Aiaffe 

s o mm0i 4 3 x-mm u fce^ig^a ^&%±sj{3ii 

yyy^i-Z la, 3 1a, 4 1 &ifim±Bmm-r>^i- 
iC>a:oTV^;g,^©5yT-fe2). ■e©flk©t&f^{i*ofc< |3l 

miy^mw t tji . mm iz$,h ^mmitmmn^t^m < 
[0 2 13] u*»u*^B^®e^^a*fflv^ifes^. @ 

3 7©<t-5{cagg6f{C7'>7=-:^2 2 a*^^ 1 §{1^ 
2 3»±^ffJ6 4QMASI@{i^t,L<Ji^J&l 6QAM 

^lae^^sfs LT 4 p s K K x-mm ^miy"-^ 

^J®D l{g^;&||^-r5©T-NT S C©T V{i^As?f 



[0 2 14] ifc{CctiE§fflE{CT>5^r^3 2 aAs$,s^2§ 
{§^3 3 T-ttSyi^«je*^3E^^V^fe»^?f$ 1 6 Sfctt 6 
30 4QAMm^i>'^m29'—$'mimiy^—S^yi]t:mmx- 

[0 2 15] 3aggg|{Cfe€.*^^«^JE®T>?:^ 

4 2a$r*0^3§fa«|4 3ttm«^AS^ffJ6 4 Q AM® 
^®asit3t^:i&;^JKT-fe?.fc«)l|l. 2. 3. 7^-^ 
JfiJDl, D2, D 3$r«^U®^fi?^ffiHDTVM^As 

|5iDTVS«aS:;*:SlftIlii^|B]UilK©;^->'^ 
— HDTV-e*I^T-#S. 
[0 2 1 6] C©^-&©fflt^a©gBS:&^B:E3 4. 0 
40 3 5, S3 6©E^ffl^^T^F^#mi^g^:Jll^^»Eg{C 

m^fi.^?>ztizj:f3m.mx'^^o E3 4©id{c:iA» 

Uf-9{3NT S C©L 1 5:^ l^-\'>^;i/(C. D 2?i-9 
©l|lf^-V>^;i/©Ml{CHDTV®ll^tt$S^:> D3 
M-^©^ 1 f^-*' >:^>;i'©H 1 IC^iS^lfeSH D T V©|| 
iS-tf«^lriEe-r i> C i: tc J; N T S C i: H D T V fciSI? 
H D T V * |B]-©^ > J*. ;i/-eilff t- C: h A^T- # 

5 . S t El 3 5 . H 3 6 © ± d iCflfeCD5=- -^^ > ^--'l'© D 2 
{I^-^D3ft^;&Mffl^Sc:i:AsflFnI^ixnK^ J;»)!g 

50 HIH©HDTV-^li5ll?^^HDTV*siftiST-?5. 
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[0217] i:i±(DX^izm^izmiL^(D$)^ 3^(d^ 

v^a^5!^^tffeSo ^mm<Dm^. |5jc5=-i'>4^;i/T-|Bii:. 
X'&mX' ^ ^ v^ ^ mmi^h ?> o 

[0218] 7'i^^)l'm±mmi:: UT 1 6 Q AM^fflVN 

6 6 MH z (D^^<DHD T ViRK^«#^*$ tVT V ^ i, „ 
b>b:m?>CDS-^liNT S Ci:©(5SJi:ttA5^ev^fe«)|5] 

Bt<DS««T- fpmWi&Xmmt^^X' § S fc»S^[i5^1f 
[0 2 1 9] 115 2{i^^e3fe^i^^^^TV^5?^^©HDT 

7 0 2 tmmt ^T^^ ^mmmi 1 1 (D§:m'^imM 

7 1 2 $;^^U■tV^;&o lS#©Sl*-r 7 1 3lZi5 

[0 2 2 0] *t0 5 3tt*^^Batc J;S|!gJiM®M32l^ 

tbs BDTV(Dnm^m.^m'5jtmw.7 o 3 i,t±m(Dvt 
^ys^cD^mmmm 7 0 2 <t d <tji^„ u*^ 

;J';i.NT S C^CDi£«|^«S(SnItg«^7 0 4 

^;i/jit72is7 0 1 *^^>r:^D</i^(3l^7 i i-^<Dm^m 
Uttias 2T-?^bfetJ&5fe;?^i:|B)ix'<;i/T-^2>. 
[0 2 2 1 ] C©iS-&x ^^B^x-itT^n^mmmi 1 

l*^e.CD7='i^^;i'Si(3iS7 0 1 'xCDjSStt 3 oOffiJ^A^ 
#S-r-S.o 10{iHDTV*)NTS C'fe§MT-§'EcV>^ 
lj55«ffi^7 0 5T-feS, ^2<iSS«*SttSt)®®N 
TSC§5S*iui:fB]airSMT-§^|g2SS«li:a7 0 6 

x—mn^xmi-o d c T- (iN T s c (i c/N < -r 

^7 1 1 comJSSeHKli!? C/N*s(gTbT*)i!S*CD» 

[0 2 2 2] IgSiiSSSmitiHDT VA5§^=T-^TV^fc 

tmmmt.NTscco?i-§:mx^?>m3mmM7 07 
T* 2 s^j^-e^-To 

[0 2 2 3] i:).±<DXolz bTtte^fc^itJ; !?5S**?i®H 

S{liBia(±JE<^C§o $5>CCT-^P^^Sft3l^7 1 1A^?> 
©SS»K: *) m^:&^X {± H D T Wifimmiz J; t) Sfgf 
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1 7& o fe«:@iCi5 V^ T H D T V it |Bl-CDSffl4 N T 
S C-eS<ioJtgi:^C2>. - O bTSmcDSd^t^^J®*^ 

mmnti^^'^m-p-r^ihiz^y). HDTvo^ftpjtg 

m^id'^^^^tm^iztji^i,, ■$iiizvt^:^^xii±< 

mm^imx'$'^jii^-otim:^mm^. Ti-r^^mt(Dm. 
mmi^tztix^^x. NT s cTv©fis(3iT-sja*s§Mr-& 

[0 2 2 4] ^fz2mm(DBimy5^-&m^^tzm^7ni.fz 

10 07 8©B$P^Kg^®J:^tc:3PtJl®e32^:&S^ffl 
V%?.C:i:feT-§i.<, HDTVSHDTV. NTSC. (S, 
j^lSsjKNTS C0 3o®v^;K7Dili»t^gf b. i^ff-f 
S:ii:t<t!j. 0 5 3®S{lpJtg«Mtt2ll*^t> 3I1JI 
J£A5^)«^1•S{i^Sv^^:^i:^i.i:i:fe^c2PiSeST•{i 
^<§<i^pJ«gT-feofelSlft35S«^7 0 5T-{iiS«?^ 
ft N T S C T V ® SfiT-S^lA^SM Utg h '^e 5 » Jii.±{i 

[0 2 2 5] ^izy=i^^)vm.mifiTi-vi^m.mv:mm^ 

S^T-I^W^ V > s ^ ^ 5^ > ^*Jffl f s 
iTjiCti. PSb-riB]bf^^>^;i-&{^ffl-r§= 

e>iitsi 5 7^ j^mm {igE#© 7^:^-0 i'Mii iz m 
5 3 cD^i'^xmrn-r^m-^^ Ttf 

So t^*:?^SCDl 6 QAM-^4 ASK^P© 

i^-^. 0 5 4 ©MStt^iaC^-r Ic-m^i^T-^ b 
tzSm^mm^l l 3*S:^tV^fc«)HDTV©§{t^Itg 
^^7 0 8a:;*;rtJ{c/jN$ <;fe-oTb^-5o t:;^jiU 
30 T*5JK< ^©^Sfl#*5M^fc«)>^JK>1^— 

t^eoTti!e*^^T-{iM^*^ASigfi?a«)lc:fi)4j5:b{3< 

[0 2 2 6] mzm 5 5 ^C*%B^®^i^[^^:^S;$:fflV^fc:^ 

^^f^fo H D T vcDMm^m^m^j^mm o 3 

tie5l5:7?iC©Sm"nJtg«:®7 0 8 <t t)eT$^<^So b*^ 

b. ^^e*?^i^J;t)Jev^liH©NTsc^©^g|?^s§{i 
pjtg«^7 0 4*j#e>ti^o — «i4i^-r-s"^-rgB^tts m 

— S«§§HDTVV'<;^T'IS:S^^T-$^^V^AS, NTSC 

40 7 0 5 t*5V^T7':^oyM3^M7 1 l5tpe,©SS«*S 
(t. HDTV^. NT SC4)M:;5SfgT•#5&V^o 

[0 2 2 7] J^i^±© i d tci^ b«ts?iiS©s-&. *^B^ 
(D?mmmmxitYi d t vs{]x©sfswtg%^{±^T» 

< tt.^--l5X. |B]-Sffi$: N T S C T V©5&{5T-§{tT' 

«T-§S^:^AS^5„ HD TV/NT SCTV®SS[3S» 
H^. i'J^g^Sgtg:^ bTfrgji^-a-SClhASftS. 

50 </S{3i'N©J55S«|iJ{4^|p$ni.:fcfea»^S$r§i<t- 
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m 2 7=-^ m<D^^j^(Dmm^m^t^ c t 0 5 

5 bfcT^i^^ ;UH D T V I N T S C ffiSfs oIt^%J® 
[0 2 2 8] S5 6tt. ^f*7'i>'<5';Vi!l^{C«J'3#^fe 

^. mmmt]^m^-r:itifix-^^tz^. hdtv^© 

;gM»«S<iqJt6ffi«6 7 0 3{iT:>-D</TVfiii?ii:l3]^ 
[0 2 2 9] ^bTP3^©SenItg«J®®M-&ffi^7 1 

T S C T V ©ateT- §«T- # S . * #m t3 ISV ^ mi^tt 

mmcomm^ h d t vcsffiT-sffit- § o iSMmms 
mmmm 7 o 4 a. t±^vt vmm(D^m(D^m'^ 

mmm 1 0 2 ^f)iK<ti:^. mm(Dmmm<Di&mm.s.^ 
m^mmmi 0 4 a.cDm.-^m 1 5. 7 1 6t-!±t> 

5":^®ti[S|t4®??[S){^$>5i&Kl®©#Jia*5N T s C T V 

[0 2 3 0] $-r. A^^!3^*©7='>'<$';i'»s©*is^ 

#ttfe3aiM©a3ait J; t) br:xa^ U T©H D T V 

Sfi3IA^irtlir55:i.. ^©^iiSC^SV^T*)> *^W©^{S 30 

<Eji^©jK3^?^^^^«1-^f-<t !3t^:*5Ci:|B]S:R© 
JSv^iBgB©HD T vgft^HSrfit^t-s i: 

*NTS CTV©ffiffiT-Sffi*5SMT-#*fc«). -^--tf 

i; 7'®^«a5iP:^rt3 1 j)i'J>-r S i: V^ ^ jSi^A^^ 2> 

[0 2 3 1] immm 5 ) 5 it^^mti^m^m 

0$ »)ASK^3C;{::ffl^^fc^^©ll^fi^^JT•S)Sla5 7{i 
5 © 4fii© V S B - A S KM-^M^.^EBiaS:^ 
4o©fi^i^7 2 1. 722. 723. 7244*) 
lae 8 (a) {i8fii©VSBM9©C on s t e 1 40 

lationS^fo 4ffi©iyi-&2 b i t ©7=— 8 

ft®i®-& 4 b i t ©T^-tJ' 4 1 i^WT-SI S i i: *ST- § 
4 V S B©j^-&. {i-?-,-i^7 2 1 . 7 2 2. 7 2 3. 

7 2 44fi?!lx.«i0 0. 0 1. 10. 1 1 (C^/S^-frS^ 

[0 2 3 2] *%B^{CJ:S^flie3l4ff dfetotd. 0 5 
8©4 1 eve 1VSB^©4 1 eve 1 ASK©fl^ 

j^MmmizTn-f^oi^. m^!^7 21. 7 2 2 1 o© 

>)^l©{t^,'^P7 2 Stbtfiivv 
7 2 3 . 7 2 4 t:«y©^;u-r. ^ 2 ©fg^^P 7 2 50 
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6 t^m-r^o ^ hx 2':><Dm^}^m(DmcDfsm^mm 
m<Dm^^<omm^*)iK<r?>o »j(i-^jS7 2 i. 

7 2 2©F^PH^&Li:-r2.i;«-^;^7 2 3. 7 2 4©P^Pi 

^ilB]^:,L■t•Mv^*s. m^s^i 2 2tm^!^7 2'3©hph 

[0 2 3 3] t) Lb>L 

ii^^t^o ^.titfi^mm<D^mBimiy^y'i^(DnwLX- 

$>So fc:'cbi>-:^5^A©asH-{cioT{i^<1^-^iS^{cJ: . 

D— B#6g^b<(itliXW(;L = Lo{C^o-?: ^,A^^o 8 
^i©VSB©:®-a-. 06 8 (a) (b)©J;d^cCon 
stellatio nii'fe^o 

[0234] ^bT 059 (a) (D^^lZ Z^(Dm^M 
gft^lv^-^?iJDa©l b i t©7=^— ^4^*&^-a-i) 
^i:#T'tSo fi«^«^l©fi-^jftS¥7 2 5 40. ^2 
©{t-^j^»7 2 6 4 1 fc^Sf nK. ^ 1 7^-:5'?iJ© 1 
h itom^ifi^mx-^^o i)CJ3^2 7^-^?^iJD2©l 
b i t©{i^4#ff-^^©ff'© 2o®{i^;^illc^f5$ 
•^So fi«l;Jt«^ 05 9 (b) ©a;dtS-^>^7 2 1. 7 

2 3 4D2=0i:b. m-^i^7 2 2. 7 2 44D2=1^; 
^n«^2 7^-^^JD2®5=^-<5'4^»T-^S„ ^©» 
2 b i t/>'>:^;i/i:JEei)o 

[0 2 3 5] c:©J;-5l3m^;^4i2S-r?.-i:{::J:?)> 

ASK?^scT-*^Bi©^fBeitA5"5it&^^ct?.o ^mm^ 

{itJe3^©^F^|iSM-^;^;^SCi:^t?»)ii'&VN. biPb. C 
^ ^J;V^^mc43V^T ^>*^B^4fflV^?, CI t i ^ 2 7^* 

0 6 0 © 4 V S B - A S K©<i^j^BBS0© .t ^ C^s* 
i !?. ^tfcM^,-^^^7 21a722 a. 723 a. 

7 2 4 a©I2:v^liH^C3f^■i7:^^:r^ttt3^«!c•ts. c:©a: 
■5^:©-&. 4{a©;^-7'f t^-— Cj;?.:3;^'f j=^i"<;i/2{c 
J:S{H-*.'S7 2 1 i:{s-9-,'^7 2 2©ESy-^. 
-<.;i/4{C,fc-i)M^;^l7 2 3 i;M-§jfe7 2 4®ES'J*^iib 
<35:S. >?m2 7'— ^S'?iJD2©Jo^— b-btf^^^ 
iC^gOfei., b*>b0*^e.B^t>*^:fei ofcM-^.>^7 2 
1, 7 2 2©^^;i'— 7"i:fi-^iS7 2 3 , 7 2 4©</;u- 
ri:©ESytt^ST-$).S. -3* D^l ®fs^;^l¥7 2 5 
i:^2©e^;SP7 2 6 i:©KS'j3!)5T-§5. zotztb. 
^ 1 7^-- J'^iJD attflSV'.aQ^- Ix- b T-S^T- ^ S CI i: 

[0 2 3 6] bT 2oOPgS©5='— ^JiJDii:D2As 

m^mx'^^o m^xB:mi^^v'2*coc/N<D:^\,>^m 
Rv^imx-i±m 1 7=-^?'jD . tm 2 ^uD^oii^Asc/ 

$ i. #ttMeil*^T- # i> i: o d jam Jb^ i) c 
[0 2 3 7] 06 10:jS{s«|7 4 1 <©7'd -/i^0T*A* 
SP7 4 2ttmi7^-^?iJA*SB7 4 3 tm2y^—i'mX 
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tzxtim^i^^\)mnm7 4 6izii\.^x&nimm^ti. 

me 2 (a) OJ:^)fe4fit*)b<{i8tt©ASKM^i: 

4 ASKt,b<{i8 ASK{f^tt. ^e,CyN->K 
/^;^7^;i'<$' 7 4 7irJ:t)^:^$iJKg^tts IM6 2 (b) 
® J;-5{-C a r r i e ri^^L-SgbfcS i d e Ba 
3:i<i^4)OVestigial SWe Ban4o$ ?) V S B^-^A 

5 Kfi-?-^^e !3 aiijgiS 7 4 8 *>^t±i;b^ni.o 

[ 0 2 3 8] :iClT-7-<-;U<$'>£®jlbfe^©tB;titSf^t- 10 

i>o :i©{t-^§7-<;P:$' 7 4 icony bv^:x7^;i/^Ei 

6 2 (b)©j^m{1^7 4 9cDi-5lC=^^UTJ5£^^'J>L 

^O^^^TV^^. 1216 0©ASK{i-9-<i7ti3fe2 b i t/i> 
>7jt;i/T-feS A^V S B;? JCSfflo:S 4 V S B i: 8 V S 
Bttlfll— 1 6QAM. 3 2QAM®4bi 20 
t />- >:4^;u© 5 b i t /i'>#;i/t:fflS-r5M«aA5 

[0 2 3 9] iJctiEe 3<D-:/v^y^mx-m-rvsB^m 
357 5 2 ^^T. ^^>^;bMj;?ic i >)nr^-rsw^^ • 

5 4 A^?>cD{t-g-i:. ^-^^7 5 3 i::i^v^Trg-^^ 
tts {£VM^JHii«iaat:Sife$ti?). *trti^iSfg7 5 5{c 
ib'V^T^^^S^^^. LPF7 5 6tcj: !9^-;^y^•> Kfs^ 
h t) 4 V S B ©li-^ii 41evel®Slicer. 

8 VSB©J®-&(i8 1 e ve 1©S 1 i c e r^*)-:?^ 30 
S'JS^^7 5 7{CJ:t)^l7=-<5'?'JD.i:^2 7^-^5'?iJ 
D3*sR5fe^nil 1 5^-^?iJlii±»SP7 5 8 i:»2v=^-^ 
?um;^;^7 5 9*^f>ffi:^^ti§o 

[0 2 4 0] mz^(Dmmwi.h^mm.^m\'^x'Ywm^ 

^H:llliffl^j:^>3-^-4 0 l©A:'ja5 4 0 3(CA;^3 
U,1*-r7N-> K^-f ;i/^-«l®flife^®^ffll[iIES4 0 4}c 
.tt)s H1.V1., Hi.V„, HhVx., HhHh^OSS^TV® 

0:S:fflV^TSiB^Lfc®T-pbV^aSiB^tt«^-rS. ^ 
«i$tLfcTV{s^a:S$SgP4 0 5{Z4^V^T. MPEG* 
T-fflV^6>tL-rv^:5DPCMDCT ql^ "^^b-^*©^ 

ffi^fflv^T^?F^ft$i^?., m^mm\±xt3^4^2,\ziB 

V^T^5LS$^^?.o jEJi$tLfc4o©lliifl^7-*-^(i-&)^S 

7 7 1 {;:i-DT^l7^-^?iJD,i:»27^-^?iJD2©2 
-o©7=^-^$'?iJt;fei.o c:©:^^Hi.Va.{s-^-:3^ D<aJ®© 

ia^{i^{±ii 1 7^-^?ij{i$^fLi.o i^fi«6© 7 4 1 © 

II 1 7^-^ ^iJAiieP 7 4 3 i:^ 2 7-*-^ ^iJA^ias 7 4 4 
lcA±»$nffirti|fg|SSlt, VSB«®ASKfg-?^i:*e 50 
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[0 2 4 1 ] :i©7^i;^;i/TVMj2l©TVS{f«|^»® 
:/D>y^0AS|a6 5T-$)So itb±7'>7^:^-3 2 aT-Se 
bfcSiJi^M-^ttTVg{i«7 8 1 (D^O^mmi 5 1 O 

Xti^l b 2\zX-h-^f\.^ t^^a^gP7 6 0 tJ;t>§fS 

§fii^©5^ > ^;L'®{t-^*55i^$ *xa^? 

tt. ^l7^-<$'?iJD,i:^27^-^$'?iJD2A5B*$ti^l 

v'-^n^ij^ i 5 8 2y^-^mmt)^7 5 9 

Ui:^J^tlS<, PLV^iaB^{ifi:fe2)fcis^>=S<„ D,, Da® 
^ii^^gP7 7 6 tA^b^n^o Dxfi#{i^^il7 7 
7tC<fc!J^ii$nHi.VuHiiiSfi){,:9'{iail A±)a5 5 2 HZ 
Xtl^tl^o •fte^^tt-^fiKS? 7 8 Dzft-tt-^fi^ 
:^nm2Xtl^5 3 llZXtl^fl^o ^2ia^T'r3-y 
C4b'V^T^ 1 A:t(aJ5 2 1 lCAofcHi.Vi.Ei!Sfi-^tt, 
M 1 f^fias 5 2 3 J; !3 Hi.Vi.«^lC{f ft^tiffl^-^JES 
gP5 4 8 i:iiiHit4E^MiasS7 7 9ir3l?.*xS. 7c®T 

V{i^*5HDTVft-^®J»^. K©N 
TSCfi^iCJfct). 7C©«-l-*^NTSC«^©a^. M 
P E G 1 © J: ^ «;N T S C J; f) a(a*s<£v^(£)|?^« T V 
m^lZti::S>o 

[0 2 4 2] Z(DmEXli^(DmmS^^liDTVm^ 
tm^i^X^^^tzHb. HLVLM-^tiy-T KNTS C®T 
V^^fc-feS. TV®iii®T;^^^ Mt*si 6 : 9T-fe 
niil 6 : 9©ilj®hb*®*^tBi»gP7 8 O^^fhUTIft 
^tii;b4 2 6 i:LTtU:t;T^o b, TV®ilffiT:^-< 
MtA^4 : ST-fetlK. SStb^^StlgS 7 7 9tCj; 
1 6 : 9A»e>4 : 3 Oili^T';^'^^' hJt©b^— 

bv^^;i/ji$iClc:^SUTffi;t7SB7 8 Ofe 
if]-\^xm§kthtl4 2 5 i; bTttl:t»1-So 
[0 2 4 3] ^2^^— <$'?ytB±;a5 7 5 9*^^©^ 

27^-^?iJD2H:. ^8195 7 7 6©-&fiK^7 7 8{:43Vn 

x-^m^i 7 7(Dmmi-^m.^tis m2m^^^-'^'<D 

m2Xtl^b 3 HzXtl^fls ^^lUSSS 3 1 ICifjH 
uV„. HhV... H„V„®JE$S«^tC^^$:nT^^^2 
f*58gB5 3 5. »3f*:a^5 3 6. ^4#«gi5CMe> 
f*«$nT7C®Hi.V„. HhVi.. H„V„|t^i:^ 
?>o Ctie>®{B*tc:HLVi.©-^S:iiD^. ®^^J^g|55 4 
StCAil^ns -&J5K$nT lo®HDTVe^i:5fc>5tb 
ijgps 4 6 J;f)ai:'j^ns tb;t;gP7 8 OSrcfhbTHDT 
V®8ft^{i^4 2 7 bT(±i:t;$n2.<. 
[0 2 4 4] Cl®til±igl57 8 0{i||2 7^— ^?ijaiijgP7 
5 9 2 ^-'i' m<Dmt. X) D ^t^JEDgP 7 8 2 

^>,±-^mf^^mm\zYi^v^m^(D&mm.s.(Dmm.mn 

<^l!j?-frfe>)s |Bl«B*lH]a$-B-fc!3^©i'X7^A©=i> 

[0 2 4 5] w±® bT. mmmmm(r>mm. s 

T>7^:h*sigv^ffiiiC?5fbT{i. mi7'-^?iji:^2 7^ 
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<SM^JS(DTV(1^4ai:^/1-5. COdi^tCif). HD 
T V©a{4 b < «i N T S C T VCDS&T- |5l-«iiS§Sr <t 

[0 2 4 6] *fe06 6©TV§©g»6D:rD^y^'ECDJ; 

tfeSSi'J^-r i: Sft^ti^ 2 T^-^J' ?iJ43 cfcI^•H D T ve 
•^S:Sit5'& < T J: < fc».«fiEAS;*;;n]{-{i@BS^ti 

7'n-<$'-4 2 1 $fflt^^^«<tl^, C1©J®-&NTS CTV 
®S{i[©il]«*5f^e.n^c, HDTVcDa(4T-{iS*§S:^ 

V ;^ -f S o # < cDgfl X 7^ A ^ U ^ 

mmi^^mx- S i: v^ 2, o 

[0 2 4 7] tjijs, 06 6{c^-rJ:-5tc:^^^>7';i/S 
*^Jtfc4VSB, 8 VSBfl^^§Mt-5J®-&. 4VS 
B, 8 VSB{t^T-iIfs^ixS>^<>^>>^>'l'fi¥l5^fs^i: 
7^:;<^5>7'^— 5 0 2<Dfp<DDe s c ramb 1 eS 
^:>t^>} — 5 0 2 cCD#^SD e s c r amb 1 eS-^ 
?^^^5 0 2b{Ci>)M^U -StUTV^S^»-&CD^«^^D 
esc ramb 1 e ^I^U^-TS^: ttc J: tJ^I^^®:^^^ 
> :/;i/S«fi®:^ ^ ^ > :r;i/*iE^Jcf?^^^ d i:*sT- * 

[0 2 4 8] E16 TWiotcWjESlC-rSilP SKfi-^S 

aii-r 2.«MiJijiSffi«ii: V s Be^sran-r s«k±S{ 

«MT>7^:^3 2*^^,g{sbfePSKft^{i#gffi 
S7 8 7 7tP^©{l^i:jg^^7 8 6^C:^^^^T^M-&$?^. 
<av%Jfl?^»tC^|^$tlTV§©#7 8 1 (DXtl^ 3 4\,Z 
X±l^n. S6 3T-SiB^bfeig^7 5 3{CX*^n 

i^^nfePSK. •feU<(iQAMfi^(i«iSgP3 5{CJ; 

»2iii^a^>3-^4 2 2tCj;fJ. iS^M-^fcUTS^ 

D^MiHti. A:^isB7 5 2(cA±i^nia6 zxmmx^fz 

©i:|i)i:rD-fe;^T-S-&g|7 5 3{r J;?)i^^cD5=-^>* 

hts^^o T^ai^mmTvmmizm.-^^i 5 ate At) « 

j;»3^_^^jD,i:D2#B5E$n«2iB^7^3— 5^4 2 

8 Btdit) AMa^$ti;t7':^D^^TV{i-^*iai;t;a5 7 
8 0 J;t)aj:t»$ns. S6 7<!D«lfi£^i:Si:ig-&g§7 5 
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3*s^MS!Jj^i:«fe±SfjiT-ttfflT-^So ^fc^2ia^7^ 
SJf^li:|5ia©«^«S7 55i:LPF75 S^CSMHSS 

s. 

[0 2 4 9] ^fc. IIM^JT-tt4fe®ASK{t-^^ 2o 
rtC^I^. Da, D2©2»©=§- 1 b i t®#fg 
10 fiji^fTofco biPb^ 06 8 (a) (b) ©8VSB 
®-f-©C onstellatio n0f3^-^-^ 8fii©A 
SK{t*oi t) 8 1 e V e 1 - V S B^ffll,^2> i: Da. 
Da. D3®3«©# 1 b i t®-&ti-3 b i t/s ymb 

0 l©#^ae^i$:^T^^i:AST•^s « lae s (a) 

^■Tia (c, *-ri b i t B©^?F^©oit:i?<&l!iB^1-S 
i:, D3fs^®{a-f-,'^{±fg^,"^7 2 1 ai: 7 2 1 b. 7 
22ai:7 2 2 b. 7 2 3 a i: 7 2 3 b . 7 2 4 a i: 7 
2 4 b©2ftoS !? 1 b i tT-feSo *{ci)i;©l bit 

(on^ih & ift w-r Si;. D 2©e^;/a 7 2 1 

20 i:7 2 2. fl^.-^P7 2 3 i:7 2 4©2{fi©l b i t 
T-feS. D3©7^-^'(±;*;{s^iiSP7 25i:726©2 
fii©lbiti:3B: So c:©®-&. E5 7©4o©{l^ 
^7 2 1. 7 2 2. 7 2 3. 7 2 4 2 ^0«^;iS 7 
21at721b. 7 2 2 afc7 2 2 b. 7 2 3 a t 7 
23 b. 724ai:724 bt^glU ^^JV-rom 
©lig!il&SS1- c i: t3 J: t) 3 Ji©#-fite3i*sqrt6i:;& 
So BUj4©J:dK:L = Lot3f SCi:4tT-tS. 
[0 2 5 0] :l©3S©#fiISe3^l^->^7^A^fflV^T 3 

30 3 t.mm.m 4 -eiftB§ bfc 4>©T-i&f^©p bv>iisratt«Bi 

t-So 

[0251] 116 8fit©VSBtiSTVfi!{^ 

{i4 VSBi ^}^l^„ b*^bj«iaH®HDTVffii^S:fT 

<ASfe». hSrTlffet). ifc^^PSM^ 

[0252] C:CT-4VSBfc8VSBi:16VSB© 
40 ?^!J:^^C•ov^TJt«cb'feA^^ai'^So NTSC-^PAL® 
iil«ia^^fflV%TAfe±Si{iS$:^Ta»^. 013 6^C^^b 
fcJ:a{rNTSC®®-&6MH z ©^^SiJpg3!)Sfe !3 5 
MH z©|IHet]:&15ig^^i)SfF^tlS, 4VSB®ig 

Ml?SIS*iJ«^*tt 4 b i t / H z T-feS fcto. 
85t5MHz X4=2 OMbp s<Dy^—'5'B.mmm.ifiA 
S. 7^i^^';i/HDTV{g^®ej^K:{i'>J5:< 

1 SMbp s~l 8Mbp Sie:>ST-$>So C:®t». 4 
-VSBT-liT^— ^gSt:^^8i)S/c^^/^fc». 0169® 
Jt«(l2 ^s-r ct a M t) ITIE^ ■^® Jt «4) ©Jtftjg 4 H D 

50 TV®|ISfgj3ia©l 0~2 0%b*-i:ti!&V^. 
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[0 2 5 3] ifefcs -vsB<z)j®-&. m-^mmm^mt 

6 b i t/HZT-fc-5fe46 5MH zx6 = 30Mbps 

(Dy'—$'^m^mii^m^ti^o ±ai©<t-5icHDTV{s 

^©eJSIHH:! 5~ 1 8MH z^e^ST•fe-SA^^ 8VSB 

^m:6^(Dm-^. mi 6 9 t^s-r<t ^ h d t v«^© 

VT'i^^fmm^ 6 M H !KD^m-^*±fi![3S|-r 5 V^ d 

n^^mux-^^Tzib. mi e i©3i^-i/-h:*-p^ 

^-7— fTIE®Code Gain^^<bfcT 
CM- 8 VSBcD:&*^:n5— ITIE^®::^^' — b— 
^— fIIE©Code Ga i n®ii;V^4 VSB<t !3ffi< 
)fc^o iSoT. High coda seiim^:x-^— 
^■^{b^nfcS VSB(D:?^#4 VSB TVSLhift 

5t*(::8 VSBCD;?Asm!3iTIE[el^©ti::^fcj;!3. gfs 

AM^^;5-Sl3lt'-<.Tx 7C^§{t#©E q u a 1 i z e 
rcD|plE&*a«/^)S::*cr1]^^/J^$^v^o c:©feto^ »3fTiEIiIK^ 
iiiD UT *) . ^i^(Dm^mnt 8 v s b :^^<D:&-tfi 3 2 
QAM;^^Cttb^T:;*;&<^f?>;feVA, t^^oT. 8VSB 

M^^T^ ;i/ H D T V AS^iKt- 2. . 
[0 2 5 4] 36C*5. Mf*S<3«C^ »?fTjE^S;©fi«Ji: UT 

it. '^cDmmm5mr-Mm-r^tK ms ^^mmmeco 
E1131. 0137. 121156. mi 5 7 <Dm^mm(D 

:rD';;^HfflE CC 7 4 4 ai:Tr e 1 1 i s Enc 
oder7 44b&fflV\ ^6 1 T-BiBSbfc 4 V S B. 
8VSB. 1 6 VSB©VSB©^Iigl57 4 9 ^IBV>T 
Mmt^o SmmmtL-Xit. 116 3$rfflV^Ti^^?9Ufc 
V S Bcm^gP 760^ffiV^■r4VSB*)b<t^8VS 
B*)b<{il 6VSB{i^A^e>4. 8, IBfilCDlev 
el s 1 i c e r 7 5 7 t i 

b. i^b<^oiisE^j5^T-giB^-rs0 8 4s usi^^je 

©mi 31, 13137, EI156, |2|157©Trel 
lis D e c od e r 7 5 9 bfcECC Decod 

e r 7 5 9 al3j:t). Pt)ITIE^bfe*, M^^'ri-^ 
4 0 2©ia^#ftf|{C J; t), 7='i?;5';i/HD TV{i-^^B 

^b, m±»-rso 

[0255] ECC Encoder744a ti^ffi^J 
6 flftBJ-rs01 6 0 (a) . (b) iZ^-tJ^olZ. R 
eed Solomon Encoder744 ji:I 
n t e r 1 e a ve r 7 4 4kS:fflV^, E C C Dec 
o d e r 7 5 9 aJdttD elnterleaver75 
9ki:Reed solomon Decoder75 

9 j &fflv^?,o m<Dmmmx'm^rzX^iz I nt e r l 

e ave&*»{tSCli:t-<t»)s v'^-:^ {c^< Jfc 
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[0 2 5 6]S128 (a) (b) (c) (d) (e) 
(f ) ir^-TT r e 1 1 i s e n c o d e r 
SCi:K:j;t)$e>t:Code Ga i n&±{f i)^: i:*^ 
-et, :3i^-l/-hAST*5So 8VSBffl:^AlIl 7 2 
lc^-^J:-5t-Ra t i o 2/3©Tr e 1 1 i s en 
coder744b, d e c o d e r 7 5 9 bi«gffiT- 

[0 2 5 7] mmmr-it. icpgegi®7=^s^^;vTvfi 
10 ^^1s^^■r?.<?!l^fflv^Ti5£B§bfco p^s^©*^, mm 

^iit5&:sfc», mmmtt^miziizi:;^ h©,'ST-»^ b< 

;&V^o ^SS«?!l5©lsSl-jZli-^fcJ:5f3 4VSB^8 VS 

Bffl{i^)^F^iiSL=Loo^ tj^p^PBicbT, ^¥mmm 

©TVgjSSffVN, la 1 3 7 &0 1 5 7 i-p^t, 

i^:^y'M,tmM-t^o ^bT. ^JfcbfeSPgT-8 VSB 

[0 2 5 8] ^T, W-h4VSBi:8 VSB{::oV^Ta5i 
20 B^bfc*^ Ell 5 9 (a) ~ (d) trtil 6VSBi:3 
2 VSB^COV^TIftB^■rSo HI 5 9 (a)ttl6VS 
B©Constellatio nSr^To 111 1 5 9 
(b) tt2o©fl-^;^©^;i/— 7-7 2 2 a~7 2 2 hfC 

^y;b-r'fbb. 8o©M-^,'Si;a^j&-rchtciti. 8V 
SB ti^xmx.^tzisb 2 mommsiBi^-t^mM-r^o c 

©i^o^Time Division Maltiple 

xx\ miK&3iz6vsBm^t:^^xi)mmm^it>^m 

Mt^o fib. ^©;)5-^T-ttft:*:7^— ^ b-b*5 2/3 
{C7&2>o 1115 7 (c) {i$e>t-4 0©^;i'— 7*7 2 3 
30 a~7 2 3di:b. 4VSBt bTfifeafe»^?>l:: IS 
F&B*stg;^5. COJ^^;fe, T ime Divisio 
n Ma 1 t i p 1 ex-r-F^r>;efJ{C4VSB{s-^^i^-3 

5. W±K:if)s 3Ji©FgiiSvsB*s||:R-rs. 

[0 2 5 9] C©:;5-^(ri'3. 16VSB©C/N*5S 
<Jfe-ofe^8VSB. b< (±4 VSB©^--^#S^ 

(d) ©idK: 1 6 vSBoM^-^^&ZfStc-rscfcl:: 
3 2 VSBA5eilT-Si>o WJfel 6 VSB©^S 
40 bfcv^J^'&. ^©7JS;tr J: •) . 5*&t4$r^*.;^c*^ 

5 b i t/s ymb o 1©t-*— ^^fiA^f#e>ti2) i:V> 

[0 2 6 0] Cti^T-iE'^fe' i:<&^hS!)Si:. 13 1 6 
1 ©VSBSft^©7'D >y<>|21tc^,-rg<i^i:lll 6 2 

©V sBjGi<t^©:^D >v ^m^zm-rmmmom^tta 

[0 2 6 1 ] EEt34-VSBi:8-VSB^fflVNTSaB8 
bfc*^ El 1 5 9 (a) (b) ( c ) ©i a ^fe 1 6 V S 
B^fflV^•rgil|-r?)^ i:*)T-S?>o 1 6VSB©a-&ii 
50 *±^S3^l*^fai^■&6MHz©^J^T^ 4 0Mbps© 
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y'—'i'U-htiL. MPEGM*&*fflV>fe«-&l 5~1 8 

i)o H 1 6 9 iZTjk-tX^i^Re dundancy : Rie 

iztji^lElfV, 8 VSBt::MbT?ai«*s/j>55£v%„ ^UT 
25=-+>;7-;L'©HDTV©%±Si3g*-rS{rtt 1 6VS 
BT-$)«>i:?i::^S{i4 VSB4:|5ibT- 1 0 bgJKUA^i: 

SBl?(iRedund anc y : R<,= 1 0~2 0 %T* 

tn^feV^o Ell 6 9*»c,BJc,i^;&j:-5{C^ 8-VSB© 
Redundancy : R8= 5 0 U 

D TVm±Mmt: 6 ~ 8 MH z CD^^^tJEBTfrdlfef^© 
*)i:T-ii. mi 6 9A^^H^f>*^:&J;-5fCs 8 Level 
-VSBASft*)J!j^AS^»)g5a;feVSB^^;JSiT-$)€> 20 

[0 2 6 2] #TllS6^3T{403 0 ® J: ^ JfeiB^ai > 
^'4 0 1 $:B5iB^LfeA5. HI 3 0 ©:rD ^Ulii, m 

<5^4 0 1 F^-f ;i/^J'^®?ft^©t9>lilil{l&4 0 

4. 4 0 4 a$:2o*,o„ Ctl^ ^:9-gtgC 7 9 4 

ils E17 OCD^gtaSWrn >;;^iatC^-r. J^^KlO® 

^ffll[lSS{::«-^$B#4?-f!JT- 2 IDS-r c i: tc: i tj mm^m 
4 0 3A-?>©HDTV^:^-y^ — HDTV©?5fe^{t-^{i 

^p^ttBEi^iiiss 7 9 5 J; f). mmm^s.m^tix^m 

I1IS4 0 4{Cj:t). H„V„-H. H„Vi.-H. HuV„- 
H. H,.Vi.+ l®4t3®J5K^{3^{t'C,nSo 
J^-f >y5=-7 6 5. 7 6 5 a. 7 6 5 b. 7 6 5 c{il® 
ttSi^fe?). EiligB4 0 5{C. H„V„-H. H„Vi.- 
H. Hi.VH-H®3o®ft-^^tb;d-rSo 
Vu-H®fl-9(i;;^^' >y^7 6 5 c®ai:t) 1 A^^Bf^tt 
Wfill]S§7 9 5®A±»2'NA:bb. ^ 2 it-f ?) 

m^mm-mo^^^mmiz'^^mmm^ o 4 fciie>n^^5!i 40 

5. 765 a. 765 b. 7 6 5 cittHtl 2 <Dm.milz^ 
t>^tzlsb. 4o®J5E:&liEJiSP4 0 5^3i$.tli>o C:® 

[0 2 6 3] mzz(D^orji3m(Dmmm<Dmm-mm^ 
not ^mmmiziAmmm 3 ®ia 3 3 o r d <^ siT-gft 

§t^SxSi:ia7 lOid&yo jaSfgrt; 50 
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ti5t^*)®®|5lbMfi£®^fiKS5 6 6*s2o?f:Sr5.I 

[0 26 4] cnttE7 2®ia'5:«m<&tai:^7 0 

®^g|[HlSS®JS^i:lB]^{cbT lo®-&j5KST'Sl3lT-# 
-So EI7 2$:i5iB^-rSi:. 5o®;^-i'u/^. 7 6 5 a, 
7 6 5b. 7 6 5 c, 7 6 5d{CJ;t>. ^-T. ^^'-I'^V 
^1^;I43V^T^ 7i-f>>^7 6 5s 7 6 5a, 7 6 5b, 
7 6 5 c®A:^AU {3^!3#t>S<. -TSt. mH^^^ 
5 2 2. ^2{*:^eP5 2 2 a, ^3»«a55 2 2 b, ^ 
4ffftgP5 2 2 c*»6,^'«?H,.Vi., Hi.V„, H„Vi., H 
HV„®<i^As. P^-f ';'5^$::frLT-&fi5tS5 5 6®Mf&t- 

J&S, C:®Sft^M^f±X-f •;'5^7 6 5 dtcii^titb:^ 1 
J:!3ai;'3bBtF;^'f ^/5^7 6 5 c®A:^j 2 {cSie>tLi). 
^ ® Bili^S^tt 4) i: , iSSI^SIft^fa^ ^fc^fU b fc 
H:.Vi.-Hfig^®fi^T$.So *®;5'-l' 5 >^2ici>l.^ 
T. ;^'r -^5^7 6 5. 7 6 5 a, 7 6 _5 b, 7 6 5 c(i 
A*2t:«J#fcS„ ci^bT. ^SB:HhV„-h, Hh 
V1.- H, Hi.V„-H^ bTHuVi.-He^As-&JEiKg§5 

i)o Z(D1^ms^it7.-< 7 6 5 d®dl±f 2 j; t) til;t7 
gP5 5 4 3!)>e>ai:t;$tl.5o 

[0 2 6 5] :i®j:^i3bT. 3m(Dmmmmm^sm 

[0 2 6 6] $T.C:®;^iC{±.*■r^5'-r^>^71{Cj3V^ 
THhVh, HhVi., HlVh, Ht.VJM^$rA;b$-y-. H 

(Dmm-^^ K>^2iZi6\^X. H„V„-H, HhVi.- 
H, Hi.V„-Hfc±s3®Hi.V,.-HM^^A:t>^-a-. ^ 

«l®B^i^^g^S^#S^V^•5^M&i:■:^TV^5, tSoT. 

[0267] t)U 4)i:t.i:v A:^;b&«^®±i3j^^ 
®<5'^' ^ ><5^®)lil?*^»oTV^fc»)S«bTV>i.*i-&tt 
^P^fl<J{-^ffl|-rSfe»;5^-l' >>5^7 6 5. 7 6 5 a, 7 6 

5b, 7 6 5 ccc^^ •;^tg{:}-g«u mmm^mmt 

^^itlfi-J^Wtta^, b*^bj@IM«l®jiM{s^*E7 3 

T jifs -r •& c h {3 i t) . ^mmm mmmmmms&ifii^ 

[0 2 6 8] m 7 3 ®B#P^iBM0® D 1 Hmmim^iD^ 
It'-^J'^UD 1 Sr^xb. ^-Y ^ ></l®M^il3{CD5^-V 

>^;i/T-Hl.Vu, HuVh, HhVu, H„VH(i^^3i»). 

^-f 2. >y 2®KBr^(CD 2^^>;t.;UT-HuV„-H, H 
„Vl-H, H„V„-H432l?>:®^®{l-^©B#P^gHa$^N 

bT^^So c®J:3tcbT^«eg{c^stbT3i{i{i-9^ 
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[0 2 6 9] mz^mn(DW&^(Dm.ifi^^^. dtlfeCD 

^(Dt"—}^ 8 1 0. 810 a, 810b, 8 1 0 c©B$ 
MiaBH^^-To c<Dla{::*5V^T. y^—^comi^^'i^— 
<5'811, 810 a, 811b, 8 1 1 c ^&5ll«t-So 

2JD^^>=1— ^^4. 2 2 Ji5^-^?rJD 1 1 Xtl^ 5 
2 1 i:;:^'f' ^^^8 12 ^^LT^-^iiffAgBS 0 3 tcA 
tl^^o m^it. "T—^ 8 1 (i(DXti^TW,t3\'f—^ 10 

8 1 lcDB#p^"^'{::»*^^ra*^fv^^ =r-^ 8 i o©^ais 

I^T^. ifeCDT^'-^ 8 1 0 aASA;b1-S' i:tc^c?., C 

lo©{*:^gB5 0 3S:«ffi-rs^i:*^T-S^. C^b 

[0 2 7 0] SI7 SttHDT V$:3^{t-rS:e^®B#PJiH 
®BT-fe5.<. f!lx.!SMi^S*i®^l^-V>^;i^®NTS 
Cfi)t^{Cffi^-r?>Hi.vai-^^H>.V^ (1) t^Si:. 
CinSrD 1 M-^CD*iS-C-S^t-7^-<5' 8 2 1 ®fitMtCB$M 
Egl"?.. ^ lf^-V>^;KI>HDT VftiDfig^tCffi^-r 20 
^HlVh, HhVi,, HHV„{3-^!iD 2{i-^©^— 8 2 
la, 8 2 1b, 821 c (D^mX^-WM-t ^ . -t^iim 

1 >^;i/©^T®7^— ^S' ©F^lCttSU® T V:l:«&©l» 
fgT-fei-S'JT^— ^ 8 2 2 , 822a, 822b, 822 

«gi:^e-5o CO l-:3CDf*«.gi5-r-±T©fiS,^§^21.aT- 

o 

[0 2 7 1 ] Sfc. 127 ecZ^idtCD Ifi-^tC. 
8 2 1, 8 2 1 a, 821b, 8 2 1 c <£BBSbT*)|l] 30 
m(Dm3^ib^9^ti^o iim®4PSK'?>4 ASK(Z)J:o 

[0 2 7 2] El 7 7 tt. 0y;?.«NTS Ci:HDTVi:lg 
»i^HDTVt,b<{i. fS^i^JSNTSC^NTSC 
hHDT V(Z)ci:-5^ 3BcDB*^^^^eg^c 2M(Z)P§Jie 

-To m^^i. f6»^JSNTSCi:NTSCi:HDTV(7) 

3S(7)B*^^aiSt-^^-^D l{l-^t::.ttfSS?«NTSC 
m-^t«:^S^-r^Hi,VJt-^:;6^^*>-<^ 8 2 1 IzmW^tiX 40 
V^^o X^ NT SC©^SI{I^T$>^Hi,V„, HhVi., 
'R»V»(D^m^(Om^liy'—^ 821a, 821b, 8 

2 1 c (Z)|iLMl3BEM$nTV>^o HD T V(Z)^gi{t-^T 
$)^Hi,V„-H, HhVi,-H, K^VM-Bm^li^—^ 
8 2 3, 8 2 3 a, 8 2 3 b ^CiSfi^tlT V^^o 

[0 2 7 3] Ell 5 e-^Eli 7 0cz):rD-/^ 

^m^:: x^mmm^mmi^m^ 4vsb^8vsb-^ 

1 6 VSBtzJiiDbTV^^o M^*^St)^^{i Hi.Di,(iD iff 
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Mimmm 2 r^^^tz XoI^d ^-^^ ^ > ^ ;i/ J; !9 v^rtJ 

a, 82 1b, 8 2 1 Get DC/N^^t(Z)^giV^^^4^^::^V^ 

Di{t-^CD^'CDDa-i^'y>^;i/^3fe^^*— ^ 8 2 1{± 
Da-2f^^>^;i/JCfei>fteCD-7=^~-^ 8 2 1a, 821 

b, 82ic<^^ ^mmm\z.^<. ^gufb^nri^t) 

[0 2 7 4] ^T^ D2ft-^CDm^{Z{4^ae<3tCDi{t^ 

^>:^c(&v^s^i^{^^T•{ii!JDx.THx.v„. HhV.., HhV„*s 

01ffiV^S«*^^t^■r-{iHLVaciDX.THl.VH-H, HhVi. 

-H, H„V„-H*,||^$H2.fci*HDTVM^*s||^ 
C:3 bT3ocDFi»©Bt33l*s-c-^2,. Z.(D15^ 

9 ocr)§^s^!6S«^la^;:^^■rct^{^2/i*^e>3p{c^l£:»c 

[0275] CCT-I1178{ill77 ©^F^BBg©»-^© 
3l3lii^7=rJ-^©:/n^;<>[a^5"x-r. a*9«)K:a:07 

2©>^a<;/<^@*^?,D 3<f^®^3X:^a55 5 1 

fc«fi£iciii7 4 (a) (D-y'^v^m(omm^tVi^tz.mwi. 
[0 2 7 6] nv^-^mmt^^^ -i ^ >^^it:*iv>Tx 

^1^55 2 1 i IJD l{f^*5.A;bgP5 3 0 i t)D 2{i^ 
V^i,fctocn^{i>^^ •;'5^8 1 2 {CJ;»3{^:ga5 5 0 3 ic 

jiii*:,«iAz:bT3ie>n-5o :i©JH)**ia7 7©i^paiEg 

wmm^tm^^'b o sfcA!?^ <*«ms$n5o 

H 15^^>^;i/©Hi,V„, HhVi., H„V„*5{^Si!!iS^ 
^^^ ^-Y >;;5^8 1 2 atr^bT. -&figi§5 5 6 0m^® 
A:^gC{cA:tJ$^ti. ^mm^fi. STHuV^-Hft^ 
AS-^iEiSo$*xSo :iom^{i;^'r >^5^7 6 5 aOaj:tilA^ 
f,;^-^ >y5=-7 6 5©A;t;2CA:*;$n^ -&]Eigtl5 5 6© 
HL.Vi.A:^«BtA:d^nSo 

[0 2 7 7] iir^C^-r 5 >^2 ti5V^T. ^7 70^F^ 

sssE^c^^■r<t•5{cD 2«^©Hi.Vh-h, h„Vl- 

H, HHV„-H{i^AiAi;^ixf**ei55 0 3tCi»5ffft 
<y^8 1 2 a$r^bT#{l-^As^^g5 5 6 
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mtJ^tl^o CC?)HDTVm^tt;^'f f ?-7 6 5 a®tB 
tl2^t>liit)S^5 2 1 ^ifi-LXHBTVm^ifiBitl^tl 

*c*3\ mi 7 JiB#P^EB0T-{±D 1 , 
D 2e^<D2o®®|^iS:fflV^fc#. SliiECD D 3 
V^St. ^#?«SHDTV2:iD^4-:3(Z)Pge£DTVi»il| 

[0278] 1179H:D1. D2, D 3CD3«(Di^Spg 
3A:*7gB5 2 1 a*iDx.fc§l5«ST-feS. 13 7 9CD^H 

mmiizi:y)m.miriztizi.r). ms ooyi^^y^mx- 
[0 2 7 9) IM'^tt. E7 7CD^KiBg^^ ^7 SCDT' 

*^F^^fi-rs^i:4>T-tS. dCDS^^ 7=— ^ 8 2 1 
8 2 2©2ocD7^-^ti7^-^ 8 2 1 a, 8 
12b, 8 2 1 clzit-<X^^-smmtii^ibX^ 
So Z.(Dt:zib. ih(D7'—'$'}Zit^xmmifiM<^J^^X^^ 
So Brij$tDJ:d{ct)Sfl«Jt:tt— ST-feSAsiftSfl<JJCtt2 

—^(Dmiz ■A' > ^ ;i/ 2 ®gij7^- ^ *sg A ^ n 
Tv-vSo :i(Dtzii). §:mmmx'iyVj'ji'mMifi-mmttji 

[0 2 8 0] n 8 1 (DmrsmmmcDm-^. mmmtaf^m 

i:;&■^T^^SAS^ 7^—^ 8 2 1, 'M't'—^ 8 2 2£Deji 
t:>y Mx— h$:l/2^1/3{cmi:-r-i:(c:j;!). i 

3jit'5:So 

[O281]082{i. ^81 ®B#F^i2g0© J; ^ ^c, 
7^-^?lJD ie^®^«;eS|-rSJ®^®iii^7^3-^4 

2 3CDyo i?mX's 0 8 0®:rD 

[0 2 8 2] W±®id{c. 0 8 l<!D^raE«®©<td 

^ jiftm * 4 iHftf S i: 0 8 2 CO T'D ^7 la© <fc d (C 

4-:>(Dm^ii^mmmz^m^tixxti 

^tl^tztb. 5 6^* ?)03 20iii^fe^J«SIJ5 

4 8 ©t*iaJO[n]gSrD <i/ ^5- A;b-r Si®^f£^5-icr£; bT 

|51^Sr«B|^S ^ i: f t So 
[0 2 8 3] W±© id fc bT®#'&:«f!&-r-S<s«iAJflS 
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fi!cT-gSi:V^^?a;mASfeSo 5 T- 1±. AS 

^<(D^mtmmmi , 2, sx-mMi^tzTSK^QA 

M^^tci,^x.s. 

[0 2 8 4]3^.^ :inST-©IISSt?y(iF SK^^lc:*,® 
A So fi«J;iK> ia83cDi^{cfl, f 2, f 3, f4 

10 [0 2 8 5] 08 3^Z:}^V^TJl^^lSf 1 , f 2CDJl«iS 
if8 4 1 $rDl=Oi:^«b. ;iIS?Sf 3, f 4©^«E 

iSP8 4 2^D1= 1 i:^«-rSo ^bT^ fl, fS 
^D2=0, f 2, f 4^D2= 1 ii^a^Si:. miZir^ 
Dl, D2©§lbit. it2bit®pgiiS 

Bmifiajmttji?,^ rn^tt. c/'N©isv>«^(it = t 

3^Ci3V^T. D1=0, D2=lASB^T-ts t = t 4 (C 
i^V^TDl=l, D2= 0>f)SB^T-#So *CC/NAs<g 
V^3^-^(it = t 3{C:*jC^TDl= 0®o^>&s, t = t4{C 

43^^TD= l®fl^As:B«feT-tSo d ^ bT F S K©pgJl 

20 mmm3, 4, 5T-B5JB^b:tB^«f3^ 

©FgJlMfflS!JiS{CCI©F S K©#.ttMeill;?JC^fflV^S 
Ct^T-^S, 

[0 2 8 6] 08 4©J:-5'fex zTd ->^0tcS^-rM 

^tmw^mmiz:$imE(DmMm 5 *fflv^s c i: •&T*g 
So mi&m5itASK(Dtzsbm^%Em.m^i^X'^ 

[0 2 8 7] 084 ttiaaiSS (Recoder) /m 
mm (Transmitter) tW^^S (Play 
e r) /^iSW. (Receiver) ©:/O5/^0^S^ 

. ^o 

30 [0 2 8 8] 08 4©7'D^y^0{Ci3^,^T^ 3@IM«|1. 

^mm 4 3 (ommm 5®vsb-ask mm:^^ifimm 
m 1 (Dmmmm 5 a ^iB^samiB^fs^T' > r s 5 

7a{Ci3#A-;i. S<g«i 4 3 ©S(t|p]SS 2 4 a ^SS^H 
^m^T>r8 5 7 btBt*>^SCi:{3i»3. ^<|5l 
bffiJERtC JJC S o T- iiBi^mmiZ i5 V ^ T {± A S K 
tt±TVSB-ASKT•feSit^i?)^ VSB-ASK«^ 
S: A S K (i-^ h *^ b T SKBJ f S o 
[0 2 8 9] 08 4©l&f^.<&6ttB^-rSi:. HDTV«^ 
ttVideo e n c o d e r 4 0 1 T-£E$S$tlfc^2 
40 -OCDT^—^lZ^lf^n. miy^—i'm±ECC:i^>0- 
y7 4 3 aT-^t)^gF-^{b$n. B 2 ^-^j?iJ(±E C C 7 

4 4aT-^?)^^Yb^nfc^. Tre 1 1 i s Enc 
oder 7 4 4 b{CJ;t). ^-^'J;^^g:^fb$^^Ts VS 
B- A S K©Mo d u 1 a t o r 7 4 9 (CASo Rec 
o d e r©®^{iO f f s e t Generators 

5 6{cj:?)s Offsetm^^iU^tz±X%mm^8 

5 3iz^f). mm.y^—y8 5 5±\,zmm^tii,o -mmm 

g©Transmi t t e r l©^-&liOf f s e t 
Generato^856^cJ;!^DC2^7-fe•y hME.^ 
50 ASKfi^{Cfia$#-CUp converterSa 
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©4VSB, 8VSB, 1 6 VSBCDVSB-ASKg 

aiitIS 5 2 aiZXtl^fl^o 

[0 2 9 0] isai^MT-i3^$ti:tfi3«t«-^«iS 
K 8 5 4 &X'm^^ixxm^m^8 5 8 S:^T|a! 
<«8IS 8 5 2 b'vJijCj^ivi.. 
[0 2 9 1 ] a^HS 5 2 b^Ati^nfeM^ttaiStl 

8 5 2 bWy-f 8 5 8 a&et. Buie©VSB^CD 10 
ASKaii«l8 5 2b{cJ:?). 'iMM^ti^o WMm^(D 
^l^_^^j(j:ECC5=3— ^7 5 8 ati?), 
ITIE^fL. m2^~^^mtT r e 1 1 i s'ro—yi 5 

9 bi:E C CT^n— ^S''? 5 9 a{c<t !? ji^'— fJjE^n 
?.o ^UTliT^r^-T^n— ^4 0 2lr J:»3s 
ft^nHDTV. TVM-^t)b<{iSDTVCDfs^ism 

[0292] Trelli s^^^^bt§®it^Dic: i t) [USS 

om-^. 43®Filter858a!i. 11113 

4tC^N-r .t^'feT^D^T VM-^tD^-T VT-^m 

ttS^fe-pfex < bM®F i 1 t e r 7 6 0 aSrfflV^?.^ 

»E16 5 t:5s-rJ:^ic, — l-— bt^^PgiS? 8 2 {ci 

a^. T^D^J^TV^-f 7 6 0 a^ON U^ 30 
OFF-rscii:t F i 1 1 e r t:J;S(l^ 

[0 2 9 3] *7h. EI8 4CD«-&m <S'fiJi:»2 7^ 

<t-5'fcS®^cH i gh p r i o r i t y (HP) 
S:{EiS/'iB^-r?>ci:i^<t t)v • :^ ^ > 

40 

[0 2 9 4] ^t^l 3 7. Ell 7 ZlZmT^oiZSV 
SB-^1 6 VSBCDe35I^SlC:feVNT. ^F^^Sll^tvfc 

>^-;i'T-^;t. HighPriority (HP)ti 

5o HP«$g©i5-b— h^i^gi<^^i)fc^*ei^ls§fc4^ 
v^Tfe•^.^lJgy•1'x#^^ui^*^mLL owp r i 

ority«$S (LP) mmUfimm^ tiX ^ . HPttfl 
©5=^— ^ttffi[«^nJ5:VAi:V^^i!ajm*5We>nSo HPm 50 
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tbmnm^i^'^it \^x^±i^(omwi^'^i^-t^izi,-yxu 
Jlg#{i. TVSiaife$.sS«©iiiST"^-r2.:ii:A5T* 

[0 2 9 5] (^^J6) ^6®|ISS«?IJ(CJ; f)*^B^cD 

afflbfcJ^-&*^bfc*^ iBibJiST'^1 7 30:rD<v 
^^lat^t" J: ^ Jfe^fe© A S KI3^:^5^©M^§3®S^ 

PSK, FCK, QAMfc:*^B^©C-CDM*5a;4M 

pgJlM:}3 ii;^I^Piii^©#fit©?^^iB 
^ifiaimi^fsi^. mm(riXo\z-:^mmt%mmm.s 
mm.(DM:f5izmmx%^-bK tm.mm(Dm-^m^^xm.m 

[0 2 9 6] 1 6 QAM-1^3 2 QAM®J^^B3» 

m^^m.iz:$:mm c - c Duyj^^mm i^tzm^m^^ 

5 T-^«© V S Bl? 9 A S K • 13®^ 

miz-D\^XMmL'tzibK CI©128 4©A SK tfQAMfc 
^;tTt>l5]D^m*sf#f>n^c 118 4. gll7 3T-{iQ 

AMizc-cDM^mmhtzm^^Mm-r^o wtqa 

M^C-CDM^fi-fbbfc*©SSRQAMt;D?^o 
4311 1 3 7 i: El 1 5 4 X-it. :^^m^&^i^:^9-M.iZ!iS> 

[0297] igi84. 0173 ^Mm-t^t. mmim 
5 itt, xti{.tziij)Tvm(Dmmm^^m 

^3i>n-^*4 0 1 <Dmim^^>^-^'4 0 1 ah^ 

2ii^ji>3-<r4 0 1 hizj^t)^mm^t&Mm^iz 

^StbEESSb. A:tjSSP7 4 2©*©|g iT^-iJ'yiJA^gP 
7 4 3{3HuVi.fiK^3-*©{B^B!li^lI^?&.^27^-^^J 
A*gl57 4 4{CH„V„ JSK^^^^tfW^B^^^e^^rA 
±(b. ^a^g8 5 2©cf®^^|a57 4 9(CAiJ-r 
»l7=-^?iJA:*3gP7 4 ST-tt. ai^-rriEn-KASE 
CCg|57 3 a{c:i5V^TiiiJ^^t^^Cf^^)0$^^?.o — m 
2^-'^nXt)^l 4 4 tA^$tl,fc^2 7^-<5'?iJttl 
6SRQAM. 36SRQAM. 64SRQAM©a 

2bit. 3bit. 4bit. C©fs-^ 
JiECC 7 4 4 aC J; fJP.D^g^^-fb^tifemrellisJi 
>n— ^*a57 4 4 bCi ti 1 6 SRQAM. 3 2SRQ 
AM. 6 4 SRQAM©:®-^-. 12112 8 (a) (b) 

(c) {C^-TTrellis Encoder7 4 4 bCi »3. S-'J? 1 
/2, 2/3. 3/4®lt^©Trellis^fF-^ft$n?.c, 
t?ijx.«6 4 SRQ AM©:»-&. |g 1 ^-'-^^ijli 2 b i t 
T-^27=-^?yji4 b i t ii'fe^o C®fe»S112 8 

(c) tS^^id'feTrellisEncoder? 4 4 bS:ffiV>. 3 
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b i t^—^i:4h i t i: bfcRatio 3/4 ©Trellis E 
ncodeSff^. 4ASK, 8ASK, 16ASK©i^ 
#»T-l/2. 2/3. 3/4©M.'U;:^ai>3- 

— h©ai7-l'-h*Tlfi)Ci:AST-tS. C:©fc4t)|| 
Se«]«:l3SiBi£ISt) b < H:eiSlS©tfaieiSfittJix. 
5o ^«?iJ5T-l5£B^bfe8VSB©e3^>'^7^A©JS 

3bi t/symbo lT-fe-5.fc«). ®128 
. (b) (e) tcS^-^-Ra t i o 2/3©Trellis Encode 10 
r7 4 4 Trellis Decoder? 4 4 qi&<sgfll"e§> 
(Dyoyi^mUmi l l©J;-5l-^e-5<, fiUx Trellis 
Encode{±[18SA^ffiJi{C5&S7t:«). USE^O 6 ©El 8 4 OT' 
D >:'^57 0-e{i:t^-U- b©5c'«?®V%» 1 ^?Uf3{i 

^?iJSrTrellis:^-^'fb-rsc:i:t:j; t). L'- h)!)^ 

aS:#$tl5. ^l7^-^?iJ©Tr e Hi s^?^^bllIiSS 
*SB&-r?.«]5£f^<t»)s ^«:©|5ig§>t)Si»5i^>r;i/tC)5: 
-5i:v^^5^!;^*^$.?.. ^Ei©»{'^(i9©S^J5®S6 4© 20 
ii{l«li:<5S|BlDT-feSfc»PUv>iliBa{±*BS-r2>. ^ 
use 7 4 9 T-^iS^FtLfefiWIB^B^lHlK 8 5 3 j3 
V-'T. -'^•'rT:?^^^S8 5 etcj; t) AC>'N-i'7'::<$tlti 
rH^B 5 7 a(CJ:!?Jiiti^tiM^--^';' H 8 5 4(zif}JK 
^7^-7-8 5 5±{ClBg^$tlS. 
[0 2 9 8] IBg^^©7 ^ «v 1 13 ©IBS^ 

m^iij^mffisiitc^s-r <}; o izmy^m fete ^mjii^^^ 

•feo^^iJ^JS 1 6 S R Q AMCD^m^ 8 5 9 {Ztf^AsfB^ 
f .®2fg®2 f o©ffl?Sa![^*,o/W 
D >y b f „{g^8 5 9 a4S|Hll^ti3^$nSo mmkf 30 

BIAs^?>/'^•'f 7';^M^8 5 9 btick t). AC'^-^TT.^ 

1 1 3{Cg^•r3®©a*)2Ji©^ffiiB®As$^^TV^i,fc 
l3^W^-??t€>Ea«ttTh-l-2, Th-2©2^ 

As#«-rs. tmm^(DC/'N\y-<Mzi.f:>m^8 5 9 

5&e.2«^Ti)VI-^8 5 9 Cti:ii,D^(D9^mimm±^ 

[0 2 9 9] ig^JC 1 6 SRQAM&fflV^fc:^^s ia 
•^^■^iSgttEIl 0©idtC)5;a. X3 6SRQAMSffl 
V-vfeJg-^s 0 1 0 0©i^tr;&S. 4ASK, 8ASK 40 
^&^V^fciS-&. 05 8. 06 8 (a) (b) ©ctd^SiiB 
mt.^t^o C©M95S^-r-g.«-&. K 8 5 4 

tf^^lA. i{i^8 5 9 fc/^D h{g^8 5 9 a#|l3fe 
tir)3^8 5 7 b{::j;!)ttrtJ$n-5.o c®fs*J;!? 
aB3i«ES^[B|8& 858©7'f;i/iJ'858aK:J:!52f„ 

g|8 5 8 btcj:t3 f „©iB3^jSASB^$tta^gP7 6 0 

c©ii^$ntiBMiS*^v^Ta^gP7 6 
®lSc/N^i©Jlic^^K^i3gi7^-7•8 5 5 t:m^^tzm so 
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1 6 ;^®S-{S^i^®#S'J b-^-r < Jfc ^ t tolS^gP 7 
6 0{C*5V>TD 1 i:D 2<DM:^i}^mm^n^c -ebTil 
^7^n-^J^4 2 2{3j:»j^{i^#B^^cix5. HDTV 
VTR©«-&fi?iJx.« 1 5Mbp s®HDTVo;gbr«> b 
U- h®TV{i-9A^S^$nSo C/Nfit*sfa(,Mf5r;^ 

tmmm<oi^c/Nmy^-yii^ 1 0 dBtJL±c/N® 

mifi^^o Sffi^cC/Nfit©MV^t:7^:t7^— rB 5 5$: 
.fflV^fc®■&{iC/NfflASiSV^;fei^)l 6fi-^3 6fll®fi^ 

j^5<£±T#S'J-rs:itttlib<*So ^:®fc«)^i7^- 
^'?iJDlttS^T-SS*s^27^-^?iJD2®2bi t * 
b<«i3 b i t ^b<{i4b i t ®7^-^?iJ{iB^T-# 
■r. :^l7=^— ^'?iJ®2b i t®7^-^'^iJ©a«AASB^^n 
2®©PiJg^©HDTVili«{s^^&IBgi||«febfciS 
^£C/N7^-7•T•ttS5«^Bi^{l^ttS*$n«iV^fc 

^J;t«7Mbp s(DO-i KNT S C® T ve-^ASi±5;tJ$ 

[0 3 0 0] ife^l 1 4®rD ^<>0lc5^s-rJ;d(c^ 
Z'T-^ni^ti^l 5 9 i:M2 7=-^?iJA;bgB7 4 4 i: 
l|2i®^7^=i-^'4 2 2 a$:«B§U ^17^-^?IJD, 
® ^ -r 5 Q P S K «?® ^^g§ ^ If 

h h^ffl©i3^ll^^e8 5 1 h-rxD^Sxfimt. 
bTaS^T-^So c:®^M{i^l7^— <S'?U®^^^®i3^ll 
^*5^T^^<, oSt)'7'l' KNTSC^^U— K®il^{t-^ 
*f3@S^T-§^. ±5!i®HDTVe^^®l^lf5/ M/ 
- ^©^t^As|3^^^^fclS^.^c/N^B:^tB;^)-r-s. t:7^3^ 
7^-7-8 5 5^i®{Stf<> h l^- h#ffl®«^^l3fi^S^ 

^MT-s^ bfe«^. ^ 1 T^-^-^^ij® D 1 m^co^i^n 

H:fl^$^^'&v^. t)|BjbpgeS®HDTV«^As§3 
fil^ixttrT^::*- 5^-7-8 5 5 SS^bfc:®^. 
^I'&MfieofBfiiS^SS-C-ttH D T VM^. -;^®1S* 
'&«J5K®IB»«:tSa-eB:y^' KNTSCTVe-^ASS 
*T-^So 2M®|!gJl©«-&^*tSC/Nfii^4, 
OT^-rtM'&^IBe^S^T^-^ U'- h&fe-:3M«®F^ 
T- 4 t3©JSa^-&t)-B-©^^S«H4 o ^ 

«:^5tr^*5S)S, C®lg^. HDTV*««|{Cit'^TNT 

SC9ffl^Ji«b<ffi#5Je«figfc;fe«,. mp^mvi\-$.m7L 

«E D T V®7=^n— <5'-®[ll[SM«{iH D T V®7'3-^ 
tt'^T l/6t^i,. ^^e^T^g«lt6Wi;*:rtJ^r^gv^3^ 
hT-|IS,T?^So c:©i-5tcHDTVi:EDTV©ia» 

©BB^ii^tg*;*^^^?. 2^<D^ ^ ym^wm^^m.-^ 

SimX- g- ^ fci!?)nai£(,->«^&^©«6liAiiS^T- ^ -5 t V^ ^ 

jajm*s$>?>o ^fcffiffl#t)ig5fiBii&©c/N®st>7^-r 

A^?>iS,ffit&©ig;C/N®7— T-^Tn gsRiliWlCjJ; bT 

^®§BJggS{c7"-r^3iiRT-§So wOiai^aj^'ts 
S:^:^tc«*, e>ffi?ftttAi» 5>n-i) i: i: ® 
Si^H4t)Sfe«T-#S. SfeoT^3t£%)f!$^{bbJ5:l/^f3^S 
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[0 3 0 1] |l8te0!l5T-|JiBJbfcASK{Zii)83^^l,T- 

#?.o 3®:£2fflOiB^&f'fit{:: bTIHS 9 (c) (d) 
^1368 (a) (b) {Z^s-Tid 53 4fitcDASK-^8ft 

I 0 3 0 2 J ASK©:@^®7'D v ^m\t.mS 4 hjsjb 
■T?*^oSll73®<toC7fe5o Trellisi:AS 

^ o 

[0 3 0 3] :ic:T-^f3fe*i<&fc©S*^14lCOV>T-i£E-<. 
■r?>o 1 0^Hu®7^— :7'{rjt'<T^ :SffiC/Ntt 

{± 1 0 dBi.:J.±IpI±bTV^So 1 0 20 

[0 3 0 4] b*^bs *^BJ©S^s s-Ts :K?T7^-r 
1 y^—^Jfii) b < tt^ 25^— ^J'^J^SrlB^B^f 
i&^^<^o ifet::!^*?^— r®C/NAS:^rtJ{3fPl±bfi 
B#.>^T-*^B§^^A6gRffl bT*5tta±{u®7"*-<5'Pg)lcD 
7^"— ^«?!|X.«§I3 7^— cJ'^y®^'— ^J' b. {SfJ^JS 3 

Pt«®6 4 SRQAM-^8 ASK^iB»S^-rS>^— 30 
— H D T V V T R i: ^^S^ 5: « *> *^ e> ^ 

*&T-^3 7^-^?iJST- 3SBB©$nfea^7^-r^s » 
l7^-^?'J. S27=^-<5'^JbA^I3SW*-C§«:VMBai& 
(D 2 gOM^|3»B^^S"eS:£ b ^Sy"—^ 
?yii3^ET-^^^V^*5^ 1 . |g 2 7'-<$'?lJtt^±^IB^T- 
[0 3 0 5] ^CT-E18 4©ll^tt#®ii0JtMSo B 40 
^^SB^iiM^T^-T- 8 5 5 ^S^^'^--;/ K 8 5 4 
S^iaSS 8 5 3 t i »3 B^M-^^B* b^a^S 8 5 2 

xzm^. mmimt.mm.mi, 3, 4 iisfa-iBjatctt^^s 
-f^tz^mm-km^ir^^ missp? e ocitJUiT^- 
^j'^jD 1 i:^27=^-^'?ijD2§B4b^ ^2^-^?iJH: 

VitabiT^n— y^©Trellis-Decoder7 5 9 btci c 

ode gain©]SV'3^^-iTIE^^tls J^^ — f{±f£< 
5&?,o Dl. D2fs-^tt®1^^3-^S''-4 2 2iC<tt)a 

[0 3 0 6] feil±{i 2 0©|5gi§S *>-oMmi3»W^«g 50 
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1 3 l©:rD>J^<^la^fflv^Ti5iB^■rs. «*eg(c(±^ m 

8 4 i: |5] b«)EficT* 2. 1 7^-^ ?|J «: T D M i !5 . 
$ 2 o©-9-:/f^-^ >^;Wc^f!lu 3«^3it bTV^ 
:S,„ Ell 3 1 {C^N-r^aiC. SrHDTVfi^Jilllil 
j^a^y-^—VA 0 1 a©itJ®l|l — lia^^>3— y4 
0 1 ct^ 1— 2ia^:n>3-^4 0 1 dizj:?}. 4"^ 
i:fSJ^©W^M-^®2-o©7^-^. Da-ii:Dl-2ic^gt 

MPEG^U— K©ilia©7^— ^^JDa-,H;ECC coder? 

4 3 a{c^5V^TCode gain©^V>K »3 sTIE^f -^--fb* $ 
ttv Dl-2{iECC Coder? 4 3 b C43VNT3il^©Code gai 
nSr*)OM?)fJiE^f^^b?£$ns. D a-ifcD 1-2I±T D 

Mgp? 4 3 cirj: DRr^^aib^ns -o©-7=-iJ'?yD 

ah^^So Dii:D2{iC-CDM^^g|5? 4 9T-^^^ 
b-8 5 4CJ;?)?^^7^-7-8 5 5±fC. 2g 

[0 3 0 ?] B^^tcB:. il^'^-y K 8 5 4CJ;>)S^ 

^nfei3^ff-^{i. E8 4T-|$JB^b7S:©i:l5l«©»#fc: 
i?). C-CDM^^as? 6 OtJ;f?Dii:D2{ca^$^ 
ns. m7^-^?«JDaB:||l7=^-^aJ:bgB? 5 8©tl3 
©TDMgP? 5 8 c^C^3V^■r^ 2oCD-y-r-9^^>^;i/D 
i_ii:Dl-2(;:^si^ixSo Di-iiiCode gain®^V>ECC 
Decoder? 5 8 al::43V'T. P.t)tTiE$tiSfc©, Dl-2 
tlit'^^T D a-I^*^£V^ C/Nffi{Ci5V%-t *jais$ix^i-i 
lll^7='3-i$'-4 0 2 at<tt) LDT VASDecode^ntii* 
^tlSo — ::^Dl-2{iCode gain®3i^©ECC Decoder? 

5 8 btC^5l^T^>)ITIE$n.2>fcto. Dl-UClt^?>i: 

S<'^e</^^B:^T•^:feV^o ^ bT. Ill— 2ili^ai>3 
— ^-4 0 2d{;4b%^T«^^j^. Di-it^JEK^nx. V 

[0 3 0 8] ^25^— ^fiJDZttTrellis Decoder? 5 9 

blci t)Vitabi«#^ns E C C ? 5 9 a t J; •) ^^5- — 
SliE^ns ^2ilj^3i>:3-<J'*4 0 2 btcitJ^^llii^ 
ft^fcJkti. Da-i^ Dl-2i:-&JEjSi^nTHDTVAiiii:t» 
$ns. 3©«-&®D2©C/'N©BI|fl|{iDl_2i »3:^§ 
<i§^-r5c 'iit^X^-T Z 5 5®C/'N^itt*S/J^$V^i® 

D.-aO$>) LDTV}65S^$h.s iim®C/N{« 
®7"-7"8 5 5®J^^D._i. Dl-2o*!3EDTVASB 

C/Nfit®Sv%7^-7"8 5 5^fflV^2>i: 
ba-i. Dl-2. D2o^!)HDTVft-^A5B^$ixSo 

[0309] c^bT zm(o^m<Dm.mimn^mm.ti 

%mt^. BtlM©<tolc:7^-7"8 5 SfflC/Nfit^;^ 
hfcti^BHIK^tcfeSo *^B^®«^ffiffl*H:3o©<J' 
-i •fa:>j—yzi7. Mcj*;bfc 3o®<ri/— K®iiiK©ii 
«i{t-^ ^ SB»B^T- ^htzib. ^ffl # A^tB^ b & v ^ T V 
Siffl©l*l§{3j;&bT7^— 7'©<7U- K%a»?-r?>rtiASi£ 
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[0 3 10] «{c^j^>)W4^©pgJii3^os&^^in^ 

5 5±lZtiTi^-^7.MA(Dmmh5'^i>i/ 8 5 5 aiiS!© 
Ti^v;^:^®B®IB©h^'i'^ 8 5 5 b ASi3fi^^nTl-> 

h 7 ^ 8 5 5 a©±^:^CDD 2iB«i«^ 8 5 5 e tci3 
;^ 8 5 5 f Itmiz^^-r^ o izMM. h^>v<^i:-iSib^< 

J&S. 013 2^C^■r*^BJK:^•V^TH:7^-7•tt?:*gP® 

$)5V^ffl:«5riS^$nfeD.-.t3»IMJ^8 5 5 c^K»tT 

G 1 igtf!^® L D T V®iBKT-ttfc S A^IS]— ^^©iSS:^ 

S t3 4'CDiiiiii® ^St^T- # t^ d 

[0 3 1 1 ] Sfcjtfi[3lt)||5EB§M{±^^;/ K h V— 8 5 

T-t?.fcj*LDTv</u— ]^(Dmm(Dmmi^mxffo t: tts 

[0 3 12] CldbT. *#gB^T-{ifB«ih^^'<:^©-«P 

©3^ V L D T V ^ U- K ®®»^ B3^^ S fe^ 

«). i^3it^^^tiii®©St^*s^^{3>&;Si:v>d^^*s 

[0 3 13] i^jc. $e>ti^it©^j^t3S^{c^j&-r?. 

55^$:j2!t^i,„ Ell 3 2©;&Tfc^N-rJ:^{cD.-,i3» 
^iS8 5 5 C?&|alt^ LDTV©1 7W-A$ri3M^-r * 
J:i:*>CcD.-.i3i^^^8 5 5 C©-?fP(i$ 
:^®Da-. • D^IB^^i^B 5 5 h^m\f^o Z<Dmmz 
:j3»t-S.1t7'^-V'>^;i/D.-iiC{iLDT V© 1 
©-SP©«aASiBfii^n-tV^S. LDTV©»»J©m« 

?&Di-a • Dai3i^«^8 5 5 h<DDzmmmms 5 5 j 

l:SabTa3g^-r5. ■9-75^-V'>;?.;i/Da{i-9-7'5^-*'> 
*;i'Di-,©3~5fg©5='— tS'iBlia^&^jOo iigoTD 
i-iilDaT- l/3~l/5©®«©7^ — r±©LDT V 
©1 7U--A©«fgS:i3iiT-t.i.„ '\>;' KV-;^*^^e. 
{C»VN^^T-feS|gJa8 5 5 h, 8 5 5 j tlB^T- 1 5 

tzst>. -^^y ]'(Dv\y-:^mmT..izit^xmm-hmmi> 
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'^T ^ e. {d 3 ~ 5 D B#{::*) ^^/rf: L D T V© 

[0 3 14] ^®*S,{i2Pgji©VTR©«-&. DzlB 
gi«^8 5 5 j ^feS^t--i.^ieA^55;v^fe4^). igii©#j^ 
tH^{CttW^T•^^V^o -;5 3|igil©Si«tgSVTR{C 
^ V ^ T {± 2 Pga 13 Jt -^T 3 ~ 5 fgii V ^ t) Bt tc ®^ 

5 V T R 

[0 3 15] rj:}immmximmmMm:^^t:m^^tziy^ 
1 6QAMm(Dm'^<D^m:^Ax-^. mmmcommn^ 

[0 3 16] «e*©iSS(ciii^?&ffilil^§;?S©^^|5gS 
S©5^i^^ ;i/ V T R cD$im:^^xit.mi^9'-^ ifii^—lZ 

20 rzit)mm<D^ya^^^(Dm?sM(DTnrzm^i^i^m^x- 

§;^CV^„ U*^L. *^B^©PgJlM©HDTVVTRT-li 
LDTV^^U— H-ettfeSAs. ljffi®#:/D >yi7 0B#P^ 

m(D-rtixi>^tji\,^m^t:w-m^m^micm^x-§ ^ 

[0 3 17] *^B^©HDTV©3Jl©pgjli3SiS:^To 

tziM-^amm^mco c/n t # j^h d t v«o?g 

NAS^g;V^ig^^^tg©<gV^5^^S^^^T-H* bfc« 
y-f KNTSC^©EDT V^U— h-®TV©-^fe 
30 b<(i<£«?^SNTS C^©LDTV^7^— K©TVe 

[0 3 18] J^i.±©<t^^c*^B^$rfflV^fc^^M^B5fe^g 

4>b<tt^gv^iiieT•s^■^t^.^;v^a^ft^M#6^^ 

[0 3 19] immmi) mmmm^mn^ imm(D 
lft«pgJgG3§l^cfflv^fe4)©T•fes, ms&m2xum\^rz 

4 Pte©eii*^:i: 4Pgjl©BS^^7=^-^MjgSffli^^to 
40 -a-sciticitillis i©§«!55S«^0(r^-r<tai-4 
)i©S<t^^A^T-#^. EI{c^-rJ:^{ceF«ii{ftlt:^l§ 
fl«J^8 9 0 a. ^©^1^fflJ{C^2§^ffi^8 9 0 b. ^ 

3Sff^^8 9 0 c. ll4SfiffiJ^8 9 0 d*ST-§i). 

[0 3 2 0] 4mm^^mr^izi,tmmizi.h4m(Dm 

A5fe2>*5. B^i^ii[^tBF^©C/NISAS:;»^^^,^fcto4BT- 
50 V^. 3SIIWT*fe5©a:> 2Ji©i^apg®ii2®OliS|!g 
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[0 3 2 1 ] 12 9 SJi^giaSSaOT'D yy^^HT-fe?.^ 

stiuiis 3 itf^^^mmm 8 9 5 ^ 4 ook^ipib&a^ i^m 

fi£^tli.o ^SilHlg&4 0 4 a. 4 0 4b. 4 0 4 cCDF*) 
gI5©a*e55tettJ5!o{i. 0 3 0 cDH 1 > n 4 0 

1 ®c|3©^gliaS&4 0 4©:ro ^;;^0i:|B]D3&©T-i5iB^ 

[0 3 2 2] ^TXti\^tzm^m^it^m'»mm^4: o 

stt7^[R]ir^i!j^ni.feit>4-DOfiSi^Asm;tj$ti^o a 

X. XMs^-ifimmi 0 0 0*©HDTVe^CD:@AH 

[0 3 2 3] fsMm'»(DJi,.v^m^iii»mmm4 o 4 c 

LLJ5K:9-ttEEi^gP4 0 5 atrj; tlff^S^n. Di-z©-^ 

[0 3 2 4] -7^. H:.V^C0Mm^^(D3m-$^lt'^^ 
7 7 2 clci »3 l-:3CDLH{g-l-tc:-&^^tts BE®a5 4 0 

m-^. ^mM^4: 0 4c i:-&fiEf§7 7 2 c©rafc:£Ei»^ 

5: 3oB§(tT*) J:v>o 

[0 3 2 5] ii5:^^®HHV„. Hx.V„. H„Vi.®3fi£ 30 
^{±-&JEK^7 7 2 atci t)— oOHHVn-HM-^tJfe 
5o JES®{l^*5gjg7jc>pi- 1 0 0 0*®JS^. C®{s 
-^(i7K¥s Sii:::5r6ic 5 0 o*~ 1 o 0 0:^<Dm^^i) 
-3. ^bT^^(elS§4 0 4 it) 4o®J|g^{c::S-fil^ 

[0 3 2 6] t^e-oT Hi.Vi.ty:^7 h UTzk^s Sifi:5(S]o 
5 0 0*~7 5 0;2^®fiK^3i)S:a-ti^ns. m^HHffi 
^fci^o ^LTHhVhv H..Vh. H„Vi.®3]E!K^(i7 
5 0*~ 1 0 0 0*®J5£^**)Tb^ -&fi£S7 7 2 bT-& 
fig^tl. HH{S^J;5S:!3ff$ia54 0 5dT-ffli^n. D 40 

afo*~2 5 o*j-:i.T®;Si^s lh-os t3 Di-^ii-^ti 

2 5 0*W,±5 0 0*WT®MI?SSSJfiK^HLo^ t) D 
2-i{i^tt5 0 0*ti>±7 5 0;*:Jii.T®fiE^. HHot 

!3D2-2{s-^tt7 5 o*w± 1 0 0 o:^i>xy(Dmmm.fS. 

^S:^)0„ ^®^gt[5]g§3lz<t •9P§JlS®7"-^«iii*^ 

v^T^^?y 2 x-mm bfen s 7 ©jSfsm 1 ®cf ©^jus 

BS3®SB^S:g&*^;jL?.ci:l::J:»3> 4B®pg»Me2l 50 
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[0 3 2 7] zoi.xmmmy^-'^mT&tmmMBm^ 

ffi«^)'-&t)-fr-l)3i:{3j;?). C/N®ii&T{c#V^|9!^e<]{c 
iiligAs^T-r2.Iiil^esi*s||31T-ti.. ctittiSjIicis 

ijric :i®fi^saias^-r 2.s<t^(i*jffi^?ij 2 -ci^b^ b 

fcS8 8®^2S««i:|sIb«ifiKi:iilftT-feS. tS^oT 

3 7(Dm^*^7'--$'mEt^f3i^o :lC:T•H:-&m^H5 3 7 
S:i¥b<85^B^-rSo 

[0 3 2 8] HJi^iJ 2 t:^5V^TlII 8 8®S««i®:/D 

^0SfflVA-ri£Wbfc<tat. §(tbfe{t^(imis$ 

ti. J^v— ITIE^tl. D2-2®4 
[0 3 2 9] iC:fEI9 4{±-&JEKa53 3®:rD^y^?•0T• 
ftgi55 2 3 a. 523b. 523c. 5 2 3 d^343V^T 
EI9 3®:S■ai[l^{CiSV^Ti5iB^b:tL L. L 

®7J<¥. Sia7^[p]®^J^5: 1 i:-r^ i:LL(i 1/4. L 
L + LHttl/2. LL + LH + HLtt3/4. LL + 
LH + HL + HH»l®^:^i:'fei)o LHM-^tt^gtil 
5 3 1 a <t IJ ^gt^tliii^-&figgB 5 4 8 a iCiJV^T L 

i.m^h'^m.^fixmm.-^m^^ 4 8 cchuVuJ^^ci 

A±;$*xSo mm.'^^^b 3 1 a®^J®l?J0^{c||bT{i 
EI3 2®ili^5=':3— y 5 2 7 T-i£B^ bfc®T'=S^I8gt-S. 

HHfl-^B:dJKg§5 3 1 bCJ;t)^lK$n. Pi^ 
-&5£g)55 4 8 b(;A;b$fL2.« H L{g-^{±H«^fiSi?H5 5 

4 8 bC^•V^THH^s^i:-&j5S,$i^. H„V„-H{t-l^h 

>&:?3^^^5 3 1 c\ziir)^n.^fi. m^^-^msib 4 8 

c {Ci3V ^ T L H J: L L ®-&J5g<i-^ i: -^fiK ^ tl. ^mM^ 
i:5&:t)-&^gB3 3*^?)m^;^^xa„ ■?-bT08 8®^2 
S:fl^®i±i;tigB3 6-C-TVfi-^i::fe>3i±5:tf$nSo c:® 
ISe-^*5Siil 0 5 0*. jKjI 0 0 0*®HDT 
VM^^ce.«B9 l®S{t»«EltS"sbfc4'^®S{l^ 
mcif) 4o®ifflH®TV<t^*5S{t$n2.„ 
[0 3 3 0] TVM-^®iliK&pb<i5SB^-rSo 0 9 1 
i:H8 6^— oK:ti:«)fc®*s|II9 2 ®{Ki@l|!gil«f jiiH 
T-SSo ^®<td5CC/N©ra±t t^iC§MM^8 6 
2d. 8 6 2 c. 8 6 2 b. 8 6 2 a{Z:feVNT Da-i. 

[0 3 3 1 ] B^^{s^®pgJii5a®®-&B 9 b\i.mmm 

«3t0®ctotcC/'N®(pl±i:i:ttLL. LH. H 

So ti£oT32l(iT>7^:*-*^6®SgJS*53£-iS<{con. IS 
H*S[S]_t^:|,„ L = LdO^LLft^. L=Lc®^L 
L + LHfg-^. L=Lb®B$LL+LH+HLfi^. L 
= L a®Bt L L + L H + H L + H H{t^*sS^$tl-&o 
Se-^O^Si^ 1 ii-rsi: 1/4. 1/2. 3 
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m^a^mmm^i 0 0 o^cDHDTvcom-^. 250 

*s 5 0 0*. 7 5 0*. 1 0 0 0*©TV(t-^As»e, 

Vtm:&^X'it C N*s VoJWTT- T vm^(DW&it± < ^ 

pIt6i:^f-5. ^^eoT-9--t^;^Jl';Tg§^R®l*)f||{3i5V^ 
T 4) fib^ t i:)Vt^ If ^T- {i X SIT- n'^'t <t ^ 

LaT-C/N = as LbT-C/'N = b. LcX'C/N = 
Cs LdT-C/N = di:?&i3^^ffl§{=%:^T-2 5 0 

5 0 0*. 7 5 0*. 1 0 0 o^<Dmn-b^mibii 

5o ?iiaiLaJiif^T*)C/'NAS5&TU. HDTV©iSg 

;i'*»»f®Bflk,'Sf{i7 5 0*. «*F*3CDDSfe.'^T-{i2 5 
0*. rf-^ h^&S»f SF*jST-{i7 5 0*. 

cDG«fe.<^,Ttt 2 5 0*. mmt(Dm-^mw.x-^?>ht^!^. 

■t-4)2 5 0*©iijKT-S^T-&So Jii.±®J;^ tcLT* 

^B^©PiJi^EiSS:fflv^ c i: J; ^'i&^mm^tix^^^ 
:^^xiA^mm^x- § JSipo feSfei^T- ser- # i ^ 

J: d t: D i-.f^^' >^;i'T^£DJ&^co7'-:>-n ^MSI iiisi 
[0 3 3 2] 8 ) WT. ^ 7 ©HJSfi^U^&^Slc 

a^tiii^-rs. ^fii«?ij8ji*^B^©if^asej2i;5^^£ 

^1 1 5cD«^Stg^®2^§{i^®:/D>y^^tc43 
i.>Tv^'^ 7 6 2*>f>A;f7^nfciiiS#®^^(i£Eili?EP 
4 0 5{CJ: •3|lja!UfcPgS«ji©7^-^Da, Da, Do 
{CJE*i:W-?-fb^n. B#^fjg»7 6 5 iZiS\^X^^ K 

4 ^C^^.^Tiu^!i® S R Q AM^©Pgji^©^ii&§lt 1 

^2 2^iymm^ti. '^m-r^mmmx'^m^ti. ffe© 

[0 3 3 3] {te©«iS*^e>©2£<tff 
e>fflj5l«m?S[i:bT7'>7^:»-2 2{ca:t)§fl^*tS. c 

(DSmm^it S R Q A M^©pgJiM©f*re^ 4 5 

T. Di. Dz. D3®7^— ^ LT^is^ixSo w.mm 

"^is^^ti:^^ S.></(51SS7 6 7{c:;j3i,^-r^'l' ^ >y<s^ 
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m.mm^D., De. D3tt{^:^a55 o 3(3430 
[0 3 3 4] 1 6(o&mm(Dyuy^mi:is>^ 

J:dti6:ftffJ4>b<ttRffJ©3o©g<s-b;i/7 6 8 , 7 

6 9, 7 7 0, (D'^^it.^mich^&mmi 71,77 

2, 7 7 3H:iai 1 5i:|5l«©3@|§e«i7 6 1 a~7 6 

1 j^fflM***.. 3S§{f^©Si:l5ib^^'>*;u^© 

10 ^7 7 4{i^a«fe^©ii(i©b7 7'f >:/<>fi=&S{c^?l 
b. ztnz^\:,x<&mmm^(D^^>^)vm}m.<om':) 
M X -^^^mmcD^m -tjKo^^ $ ©^jffli^©^<*: i^T. 

[ 0 3 3 5 ] s 1 1 7 <Dm^:&A<Dmm^& v^y 

3l{t;^^T-{iSfi-fe;i' 768, 770©A c h©eii^ 
Sfid = A©E|{;:^N-rJ:-5(C|5lS»Wffl3^*2 b it/ 
Hz©7^— ^ 7 7 4d. 7 7 4 bi:d = B©B©7^— ^J' 

7 7 4 c«-&i3-a-fc7^-^7 7 4d«t»3. i:'©*^{C*i 
20 V^Tt)2b i t/Hz©-«*M!iSiSj*iJffi^*T-^So 

-y5. ■m^(Dm^mm9mii 5 & . 775b, 77 

5 c©J:d(cbf;u®*cl3Ufei:C5a:AP®SA^^<. 

h ^ 7 i^S'&T^— ^ 7 7 4 e (Cg^-r j;-5 t:— 

Jl^2©^^^w^1.©ftb^T-li2:5{tstt'i>^v^, 

H^Ch-^^-f ^i'^^STFCT^— 7 7 4 elC^bTf^e 
3l5®-fe;i'-7— ^^©gativ^— ^ 7 7 4 dlcg^-Tidf:: 
^Jfe^. |5]t2bit/Hz©Jl«5i!t^^T-fe-3fe. o 

^•3 b^^'f >^^M©'i>'5:V^i:c:5tt)^v^i:C:?.i;|5} 

30 fc. iie*:?iCT-tth^:7.f ^yi7S©t^V^*^C^iil^S( 
m^^X^^< b^-v>^;i/|SSrti-¥>b&!3. 
®;*:#^^'J^$ < bT^f&bTV^fco b*^b. 5=->>^ 

tz1ft^:&^(D 1 6 QAM, 6 4 Q AM«?©^m(ii^fs 

S:^&tiAD$-B-feo §ft-fe;i'®;^#^§'jN$ < b. -fe;b 
[0 3 3 6] SSiOtJ{C(ih^7-< f <5'«©^^,^lfe^{c:li 

ii^is^^^;s< b. h^7-< ■y^'a©{i>)kv>flfe^{3(± 

40 /^?S»^^$r;«< b. h^^-f ■;/<>g®'J^)^i:^^*^^C(i 
ffi<1-i>Ci:AS£^::^7^A^<$©ia)^S:®«)?.n-5o *^ 

W©|iSJiae^l:^^©«ffl t ct D Jit±© :i t ^^mx- 1 
?.o ^®cii:Sr01 1 8.®*^B^®^^?ij8tii5»f Sit 
(I • h v^-f -y^^^^0$:ffil-'T55iB^-r-S)o H! 1 1 
80:9'^^E|{i±*>^,JlitcS<t-b;U7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a©A-A' iMLt©a{l^S^S^ 
f . S<i-fe;i/7 6 8 , 7 7 Ott^^-f >^;i/i¥Ag:{i-b;b 

7 7 0 b, 7 6 9, 7 7 0 a«f^-^>^;i/g|Ai:fi?Sb 

>*;uPB©JiliKgSi2:*Jffl b-Ct^S. "cne>© 
50 5=--^>*>'Utt^Sfi-fe;i/Oh^7'f -^/^J^fiKllobTE 1 
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1 6 (ommmmm^ ii aizjz^. 

^^N^o &m't)]y7 6 8, 7 6 9, 7 7 OX*im(Dmm 

mxmmi^tz s r QAMm(D^m(DmmMi^^^:^A^^ 

t.^T V^ ^tz&y^—^ 7 7 6 a, 7 7 6b, 7 7 6 clc^ 

3 6 b i t /H z ^^sfeSJijage"^ {iff ?>n^ o iii lo 

^agP^wV^< ^;:Sev^4 b i t/H z , 2bit/HzhiS 
Al>1-^o 5^{i/^y-^ti'^^*iV^i:;^^7 7 7 a, b, 
ct:::^N-rQPSKcoS:{i-fe;bCD::;^^^i::lt-^T2b i t 

± ^ d h J: D IrI^^S©-^ >'l^^^::^ § ^ ^^ff ^ ^ o 
6 4 SRQAM^i^^^CD•?m*^6^:if)^e>^SV^^^5T-^* 
SRQAM(Dv:7 baS:S = 1 b&^ffJQ P S KTS 
SftU. a£V^h^^T•^il 6SRQAM. ^^tCffl^T 
{i6 4SRQAMT-ii§<tt-^o StoT Q P S KlClit-^ 

ffi^t;:b:/cE!l 2 1 cD:/^^y<^la^-?^^i:^^4 SRQ 
AMt05^§M;»^Sifett5:«t>5fe:&^^ffi«^«iSi^^{tT- 
gr^o HI 2 ZCDyv^yi^mi^yf^-tl 6 SRQAMCD^ 

mmmmcDm^^hmmmBiy^mmx^^o 4srq 
AM©^'&J^^sifc^uffl^¥*^T;b^^fe&?)®lS3|s^^^i^ < 

[0 3 3 7] i:k±CDXoi^l^Xm 1 1 8©d=A + B6D 30 

(a) Ay;o-; HI 1 9 (b) 40 

^SS^J8CD^-r A;^o^y b^S^Nf o HI 1 9 (a) 

^^Y7 SO aXmmm^S^m^. y^u^yb 7 8 0 b, 
7 8 0 c, 7 8 0 dT^^A, B, C^^ >^;i/<Z)?^ 

JiIiSiS(BT-B#P^:^i3^y b 7 8 1 a, 7 8 1 
b, 7 8 1c, 781 dlz^^mmm^. a, b, c^ 

[0 3 3 9] *%B^(Z)«^^ H 1 1 9 {h) iZmt^O 50 
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^tz^J)^, Da, D36D=&^c:D2bi t/HzeD3oO 
pg;g^*_>57^;^Oo Ai, A27^-<5^{il 6 SRQAMT- 
i^i)fci?)^n!y h7 8 2 b, 7 8 2 c i:>^o b 7 8 3 
b, 1 S3 clZmrXolz^2m(D^-^U-htt^ 

A;:^n^y h 7 8 2 b, 7 8 2 c {i^^CD^P^^-^J^^o 
C d bT 2 <g®eaigSA5® 118a)776cCD^2P^ 

^^Ay^o^y b 7 8 2 g, 7 8 3 gT*{iEi7^->5^CDj3l 
^mt^^ 4 SRQ AMTtTt)ni)o *^3f$CDei3ISS<& 
feofci^. AXD^y b-tr 3fgc^Ei, Ea, E3 

c7)3 5^^>^;i/ts5i{ST^^o :icD«^S*^(7:'$e)^- 

J:^feii^»^^^^-S•r^-^^^S*bV^o b:6-b. 
HI 1 8(Z)TFa)Ht::?Nt-ct^t::*l^c7)i|Sil5^:::feVNT{i 
tf;l/^g^t^iC^^lbTi^jfe^>^)5MI^^-Ea^^^Tv^^o ?P 

^AeoTTFa)H^::^£V^^H?F^bTV^^o t^oT*^ 

0S S M ffl ^ ^a:^ * V ^ o 

[0 3 4 0] HI 2 OODTDMAi'S;^'^ AXP^;/ bH 
(a) (b) ti:^mm<D:^^^7rsir. Hi 

2 0 (a) tl^N-r^^^C. [51— JWliS^^T-^^ A;;CP^y 
h 7 8 6 a, 7 8 6 bT-^^A, Bf=-V V^^l^^^^^-^ 

hi 87 a, 7 8 7 bT*S- 
^A, B5^-V>^;i/0?^:b^JS>t^i^fg<&fT^>o HI 2 0 
(b) IZTjk-tXolZ^ :^^BM<Dm^l eSRQAMcom 
^:^XJ h 7 S S eLXA^^^>^JVCD^m^^f^^. ^ 
D b 7 8 8 cT-Ax^-^>;f^;i/©Sim$rfT'5o ^-YA 
^y brti(±*^ 1/2 ^::^^o 6 4 SRQ AMct):®^^ 
D b 7 8 8 iT*Da^-V>^;l^^Z)^^S$r^TV^. y 
b 7 8 8 lTDa5^^>:f^;i/cZ)i^fi^fTOo AXn 
y brl3{i)^ l/3lCfeSo 

[0 3 4 1 ] it$lCYigm:b^Ttf^fe&6^^y^o>y b 7 8 
8p(Ci5V^T 1/2C0^^ Ay^P^y bT- 1 6 SRQAM 
6DEaCD§eS:fT^*^^ T^MiiXP^y b 7 8 8 rXM^ 
CD-^^-f AXP^y b4 SRQAMT-frao 16SRQAM 

J: »9 4 SRQAMCD;^^5^^gfl::^>^'J>^V^fe^. i^{fB$ 

[0 3 4 2] y.±<DJ:-5(-bTllfgiZ)b^:7^ ^y^^^ffi 
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^tj:^mi^m^tl^o ^tz. ■eig gfl:®{g,l^ 4 S R Q A 

<t^urz7-mi>m^x-^^o m<Dmmmx-m. 
mLtzi:^iz±x<Dmmm<D^m:s:^^ifitti^}^ifi^ 

%m(D«^WL<D—ox%^. z.o\^xB.mmm.(Dmi^hk. 

[0 34 3] im&m 9 ) iiiT^ 9 (Dmmm^mmizm 

■^^mmT^o ifeffi«?!i9{±*^B^^0FDMejS^A{c 

jifflLfet)®T-fe?.« 0 1 2 3®0FDMjSS:{i^©y^ 
a ^y^mbimi 2 4 CD OF T)M<Dm^!^Mm^^^-t a F 
DM©-aT-fe^ O F DM{ilKS-ri>=^-V' U T^U^S.^ 

ji'^m&mm'^T'i^^ ji^Tvmmmictkm^tix^'^ 

S. El 2 4®OFDM©l^SiaCg^-r<fc-5Jc:OFDM 

<Dm-^xtim^^mmm<m^s&7 9 i T-ii?S[i!si47 9 20 

;i/7 9 4 a~eS:<'^;^-ri.. CO(a^S:3»F F TS4 0 
* feo^liS 4 T-B#F^ltt 7 9 9 ^3a>F F T U 
m-^ 7 9 5 ^f^i., t s ©W^i^ V^^ib^F^ 7 9 6 ®Sa 
HfflF^. Cl©MFFT$tlfc{t^{iKl{l$n^ #i^># 
;i/©P^(zB:t g©:tf- KWM7 9 7 As^Jte>ns, 
[0 3 4 4] lai 2 3©0FDM-CCDM>'N'1"7"«J 
K?5^©7'D >v i^ia^fflV^T H D T Vfl-^$:j^§M-r 
»^®^5B^J9©l&#^aJiB^1"5o A;t;^tLfeHDTV 
n-^ld;ffli^Ji>3-^4 0 1 (CJ:»3(£:^Di-xfc 30 

«3i©iij^{s^{c^^$*x. Xti&7 4 2tiA:^^n 
■5. mi ^-^'JlJAitige? 4 3 tCiJV^Ts Di-iM^ttC 
ode gain©^V^ECC?^^^bS:?tl, Da-^fl^tta^ 
©r3-K'y-i'>©ECC©1^-^YbS:$ti^o D,_ai:D 
TDMa5743 t;:«t?). B^ra^fJ^fi-fb $ ft; D 1 

m^i^ztjit)^ ^mms 5 2 a©D,ii?iM?iMJ^i§7 9 

la{cX*»^fn5. D.M^{±n<B©M?ij7'-^J' 

tl. n^r©C-CDM^ili§4 a, 4h"'(0miXtl 

[0 3 4 5] -;«r. lSWM»m^<DB^iiXtl^ 742 

2 7^— ^?rjA:tlSP 7 4 4 ^C;}3V^t: E C CgP 7 4 4 a 
{ciDl-'TECC (Error Correction Code) ^^■^•^b^^^ 
•J;^ji>:3-y7 4 4 bt:fcV^T hUV:^n^it^ 
tl. ^^S8 5 2 a®D2jt9im5>JS7 9 1 btcA*^ 
tl. nrOMJfijT^-^iiJ&t). C-CDMgE^I§4 a, 
4 b"-®^2A:^SI5JiA;b$tt^o miA*ia5©D.7^ 
- ^ i: ^ 2 A;>3gi5© D 27^- ^ t:: J; (3 © C - C D M 
^^S4a, 4b, 4 c •••ti^^^T 1 6 SRQAMtl 
tCC-CDM^ii^ixSo C:®n-r®C-CDM^^S 50 
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•5dr-\' UTttE 1 2 4®7 9 4 a, 794 b, 794c 
■■'tZ^-tX'5izA^l.ti:ifi^mm^$b±7 9 3±tCfe 

•5c ddUTs C- CDM^^^^^^:n-!r®^^^l■f■ 
(i. iSfi[FFT[Hig§4 otcj;!3. mmLmT"^ ^yi^3> 

7 9 3A^^^P^K6©7''f ^ >i'3>7 9 Otci^^^n. 
t s OHiSie^ >7}t;uft®B#Mfl^ 796a, 796b^ 
fOfeSo ^^'>»1t;mM^7 9 6 at? 9 6 b®F^{C 
/ 1 X JSS 4 « e> 1- *?) T g«>® H ^F^^ 7 

9 7 aAS|s;ite>ix-ri^So ^iti^mmmtim^^y^Ji'X 
mMLtz'b(Difi. mi 2 9(Dmmm-m^u^;mx'$> 

t)v **-K^P^#7 9 7 a®Tg(±v';i/5^/-^^®^1iBt 

5=-/^;^ ®i^^^F^ J: « < T g $:aS^-r S 3 i: i S 
ei^{3ieFF TllS&4 0A»t,®^iie^(±M?"Jia5iJn> 
^N--^ 4 0 b t j; f) . -o®{s^i:^ *) 5iz^ 

RFfl^i:?Ee!3i3l(i^tvi>, 
[0 3 4 6] ifct^. Se«l4 3®i&{'^$:iE'<So El 2 

4(Dmrsmi^>^-jvm^7 9 6 etcgn-r. g^ifi-^ttE 

1 2 3,®A:^;a5 2 4t-A;^j^n. ^^35 8 5 2 b{3A:^7 
^tl. T^i^^Mb^n. FFTgC40alCi?). 7- 'J 
:c0R|S{CMM$n^ S 1 2 4 ic^-r J: ^ 13^F^W 7 9 9 

4>6.)lI?«SSrl&7 9 3 alc^f^^tLS. Ell 2 4 ©^FJW 
v-VTjt^Hl-^iP^. Mi?^ISSJ$4©<l^©^^ U 7^7 9 4 

a, 7 9 4 b^lc^lfe^tl^o ^ne>©^^';T{isv^ 

l^ii:3£bTV>Sfe*5)v =&'^©^^<1^3bs^ffilT-§-5. E 

125 (b) tz^s-r 1 6 SRQ AM^3!)S«Si$n. g-^ 
©C-CDMm^S4 5 a. 4 5 b^(Cjie.^xSc. ^ U 
T. C- CDMaii^4 5©&-<?®C-CDMa^gP4 

5a. b^tc:*>VNT> FieStcm^^nDi. Da®-!?-:/ 
fl-^A^a^^n. D.^?iJit?>j3 8 5 2 ai: 
DaM^Jiili^ijn >>'N--^- 8 5 2 b {c J; ») . ifi^Uft-^ii 
*ti7C®Di. DzM-^A^ai^^n-So C©^^. El 2 
5 (b) K:s^-rJ:^ftC-CDM&fflv^fe|ti|gea:SiC 

^fflV^TV^^fe«)^ C/'Nf6©SV>g<t^fst=T-tt. D, 

(Dm:^ifimm$tihc 'i§M^nrzDrm^itmt)S!i7 5 

5— fTIE©n- K'Jr^- >AJ;SiNfcSi), Di-Hf-^©^!^ 

-«^*^<fc >3 g^l^^^©®^v^lfe^'^^■r•felli^^^i.. d,- 

ie^ttlll-lia^7^:3-^4 0 2 c(c:J:>)LDTV 
Ofi«ce^i:«:t). D,-2{t^{imi-2il^5^=J-4^ 
4 0 2 dlzi t) EDTV©cf^fiSi;0-oe-^i:)&t). tll:ti 

[0 3 4 7] D2«^(±M/U^«^^n> ^2 ©^7^ 
3— ^4 0 2 b{cj:t3. H D T V©ii5j®f£^i:>tc >5 tB;t> 
?ti-i.o ±iB©te^fi^©5^T-ttLDTVAs<±i:tJ^n. 
±i34'^fia:9'^ADX.5itlCJ:t). '7-f KNT S C<5^b 
-H®EDTVfl^Asai:b$?l, ^ e.t:±l3lg^^^Sr 
llPx.?>^i:lc<tt)HDTV<a-^As-&fig$n?), luCHflE 
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fc-B-CfflV^i)Cli:{Ci?). OF DM^O^ (DXIA. MM 

X'^-^^^mmM^m^nMx^^o mi 3 0 ©31^-1^ 

— h C/N C^-r <t O iZ^^CD 0 F D M - T cMmms 
^(D&m & 0 SIZMI^X. *5^B^®C-CDM-0FD 
M;5Sttit7'f^-\'>^;H 8 0 7 a.it^L^' — V-hifi 
-rifi*)^y^'i'y^Jl^2 8 0 7 btt^^-V— bA^± 

[0 3 4 8] OFDMttSid^t;:*?— b-WP^TgcjaCvA 10 

^;^TVS^i^ffl^c:ffl^,^:g,::i:AST-&?>o b*^L> Pgps 

^ :i i: i:: i •) . x';i/^/^^Jc^< A^oC/NcD^Mbtcj^; 
Dfelil^^fi (Graditional Degradation) CD 2 -0*5^ 
S,T-^S. Si!j*[*lT-TV§{t^-r§Bt. mz^JU"^/^ 

>^:/£ltT*5&< c/Nfiife$&fbl-So tJe-DT^;i^/i^M 

75:V^„ b*^Us PgJlMe3aiCDC-CDMi:imJ^^t)-y-i. 

Xfiil'^l 0 O^WTT-$)Sfe«)s LDTV</b-FT- 
3E^'5:IiiKA^»^ni>o Si&^T V® L D T V</U- K 

0 F D MS H D T V©:^ffi:jaJZ«&d i:a^;^©**<*i^ 

{I-^®Di-i®a^^S:0FDM-e3lli);&^S^-r. 121 3 
8©:rD'y<^El^z^t-<teK:^ HD T V^pf^i^^i:^ 30 

D .-2 D zM-l-® 2 13 $^*^B§© C - C D M# 
S-fbU FDM4 0DtCJ;t)MI?Si^^AT-3Sfl-r?>o - 
:&S(f «MT-Sffi bfcft-9-ttF DM4oe{CJ;?) 
;9-J6l$n. **^©C-CDM«^lt4bT-«^^n. 

01 2 3i:|Biai{CbTHDT V®cf3^fiS,^i:i«^f!g^*^ 

1, 2, 3 i:|B]bffe?.fe«)«BS1-?>. 

[0 3 4 9] i»r}CHDTV©MPEG1^7U— 

{t^T-fe^Da-.«-^(iie^ya6?U3>7<!-<57-7 9 1 c 

J; !)a6i?ij{l^h^et) OFDM'^J^^B 5 2 C®cf>T-QP 40 
SK-^1 6QAM©S^*§tt^ MFFT^4 OICJ; 
^raifi©«^ ic ^ife ^ n F D M 4 0 d J; t) iSiSIS^ B 

[0 3 5 0] — ^mm. 4 3 T-§:{t$nfcfi^(*F D 
Mg|54 0 eic4oV^TMl^ii(^ffll^n. OFDMaWSCS 
5 2 dK::}3ViTFFT 4 0 ail i t) ^ < ®I1?^W©« 
^ttay). &^(D'^mm4 5 Si, 4 5b^{;:<tt3a^$ 
ns M?iJia?U:3 >J's--p 852aCJ:tiD i-iff-^Asa 
El 1 2 3 i:l5l«(- LTv LDTV^yU'-FWD 
i-.e^*sS{t«4 3*^e.tiS:^$tl?>. 50 
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[0 3 5 1 ]:iaUT. LD T Vff-^®^^ASOFDM$ 
nfePSSfej^A^^^-r*. 01 3 8©:;^^SSfliv^s:li: 
{ij;t>. OFDM©«fi'fcllISS{d:LDTVe-^©a«)'fJ; 

t>„ HDTV{f^t3lt^TLDTV{S-^{il/2 0®b: 
M^-hT-$)?>c t^eotOFDM©@K^Stmi/2 
0 ►) s ±»©i]E§M^{i^rtit/J^$ < ^c§o 
[0 3 5 2] OFDMtt•T;l/5^>'•^xt::^v^e3l3l7^^CT•el 

^ T V g 16* T V ©sfiBt-^ ^mmcD'T'i^^ jvmmm. 

mS:m^(Dj:.otj^^W]mx--^)\^^/'i::^ti^mifi:K^ < . * 

c:©J:d'5:ffl^{c*5VNT{i4i'>^*^^>8'T >5^© 

T H D T V ^ E D T V © J; d 'fe^^^S T V fl^± T 
O F D M^^r S^^SCJiiPlt -2. ©f yt:: {±»:^*5<i, 

^A^i: "j-^-rv-.. .rfflfcto^ri— ;^ bflfc^J-mttOFD 
M©»«ttK<:feV^. HDTV©cj3^^fig^{ZOFDM 

5: ffl v> ?> c i: (i 0 F D M ©|pISS^i«*5:;«c # I ^ ^ttT- ttff 
mT-'kV'>o t*oT*^B^©01 3 8 JC^t-OFDM>£® 

i5V%TS:«$n-5 L D T v©^;i/^.'-^;;^l55**:*:rtJtce 

il^-r^-ilV^d OFDM©^!J^S^^C^?t^V^T-s OFDM 

©HSS^iK^ 1/1 OfeJ.T{C:^rt3{cgiM-egSi:VN-5p*c 

[0 3 5 3] 013 8 (iD i-a©*i<fc O F D M 

^ ^ bT V ^ S AS D D 1-2 5: O F D M'^p-r €. ' ^fe 
T-tSo :!©«-&. Dx-ii:Di-2(iC-CDM©2Pg« 

eis*5T*$5fe»^ s»»^©^s&^*;^3i5v^T^)•^;^f^ 

D T V i: S D T Vifi^m\y^)\^'^T >7^-^^JS{C^& bfe 
iijK©lij^dsg{gf#'i> -5 Graditional Degradatio 
n©^*Ai^*ixSo 
[0 3 5 4] CI^bT*^B^©|5^JlGi^*^oJt^t^!3s 
B5Mbfca'??^^5»^*5f#^ixi.= OFDM®:»^^t{C-T 

tc^v^ & to*^0^©PiJif5Mi:ffi^^-&t)# S c 
t; J: !3 < u^;i'©^{bt:j*; b 

[0 3 5 5] |ite«jtMeM;^S^ b 
T^ 012 6 (a) lC^-rJ;d{3> :feFDM©^-tJ-:/^ 
-^>^;i/7 9 4 a~c^^lJi8 0 1 ahV^V-^^^ry 
;?.;L/794d~f4^2jl80 1 b t b-^jP^ic f g^fei. 
Jl«l&*'-K^8 0 2 aSriSfts 012 6 (b) 
idlcPg5S5m:^^8 0 2b:&i5(tsci:t::j:»3s ^ 

iji8oiai:^2ji8oi hcDrnmrnti^msMtx^ 
[0 3 5 6] :ztiimm-r^t.. mizmmi^tzmi o & 
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mmx-mimso 1 &<Dmti^m^r^tifix-^^. z 

cd:^^01O8 (e) {c:?^■rJ:^{c^lJ18 0 1 a©S 

^mBm-ifimMT S . C P ower-We ighted-OFDM:&Sf; 
(PW-OFDM) i;*3iCT-ttiq^^. ClO^^Jgfi^ijOPW-OFDMJCBU 
xEO*^B^© C - C D M;?^$rM*-&t)-M- ^ZtlZ^ 
»)^ 010 8 (e) tc:^-r.t-5JcPgJS«Ji^3jSC3S: 10 

[0 3 5 7 ] mi 4 4 izfn-tJ: o tc^ 

1S7^-<S'{±^17^-<5'^JIH1S§7 9 1 a$r;fM.TS*S© 
::*:§V^^^ig4a~4 cT-^-^ U a-f 3T-3S»F F T 
4 Otit) OFDM^^b. ^ZM'r-^^mZ^-^ 

nm^l 9 1 bife^bT3Sm®iSif§®^5^§|4d~4 f 
T-=ir>'J:rf 6~f8T-jSSFFT 4 0 J; ^5 0 F D 

[0 3 5 8] g{t{t^ttSfS«4 3©FFT 4 0 atci 
t) f i~f 'J T^'feoM-^f^^gl^n^ ^+UT 20 

f a~f 3iia^l§4 5 a~4 5 c{Z.t tJ^lT^-^^iJD 
aO*t)^lji8 0 1 aAS«SS^n> =^-V'J7fe~fs 
*^e.(i^2 7=-^'?iJD2-o^ »)||2J18 0 1 bA^a^^ 

[0359]^ie801 a®«:t»(i>=;Sv^fc»<f-^® 
SVAJIfeJ^tiSV^TfeSMT-t-S.. Co LTPW-OFDMl^J: 

•3. 2Jl©pglll^feig*s^^t-5o PW-OFDMSr C - C D 
Mi;ffii^ii-grt5-a-5i:3~4H®PgSA^^3Rt-?.. ^feisE 
14 4 ©flb©l&f^J±^ 1 2 3 ©:7'P ^ 0CD:®-&ii|&# 

[0 3 6 0] i>:{C2^^B^® Time-Weighted-OFDM 

(Tw-oFDM);^^c®pgJ■^b:sa;(cov^■rieli-^s. of dm 
< t K(DM<^^-^mz'^\-f^~:^ f©«#^:^ < -re i: 

fettle <^ ^l^)^z^^^^^^b■ri>fci*=^•^>•te>'l/#lib 40 

[0 3 6 1 ] *SISS^j©PtSfb©:^?fi^ii£-<?.^. 0 1 

**-H^F^t gb{c:lt'<:T:*:$< t-sc: islet ») Ago 

ca bT*"— h'B#P^©Weightinglc<t ti-v;!/?^/-?;^ 
\z.nt^mmm.^-&.i^%mt^. C©;^3iS:Guard-Tinie 
-Weighted-OFDM(GTW-OFDM) i:iqi^o 
[0 3 6 2] $f>{c:^Ajii:^BJlCDi^>:i}t;i/B#HT s 50 
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®i^>/}t;HS^|5lbfg{{c:i5^bfc:®^^ A®iy>:;J^;i/^ 
s a*B®i^>;J^;i/B#P^t s t-S., f 

Si:c:^^{c:i•5ffl^g[|ftSS±^ci5^^TA, B©i^r-\' U -V© 
P^PiSr^n^nAf a. Af bi:-r-5i:Af a>Af b 
T-feS. C®}feii)B©S^>#;i/{;Jt^T> A©©>'>/J< 
;i/S:«^bfcJ®A0J^-7-U— h{±ffi< Jfc^o CdbT 
->>;}t;i/^F^T s©Weighting©ISS"JfbK: J; »3^A«i: 

^B®©-Y';b5^>'^;;^(c^-r^ 2m(Dmm<ti^mmi-^o 

C©:^^$:Carrier-Spacing-Weighted-OFDM(CSW-OFDM) 
tf^^o GTW-0FDH^£fflV^T2Jl©pga<5iiS:ll5Kb. ^ 

mr^ZtlZ^i). *«TVS«^©J:^{crf— h© 
#v^^^it^©S«T• *){SI¥«JgT V©^^ b tSdA^qJt^ 
i:*:So ^fcCSW-OPDM?&fflV^fc^;'>;}^;l/^P^t s©||SiJ 
<b{C J; 5 ^ AJi i:« B jf© C/N {CM-r 2. P&»-fb *GTW- 
OFDM i: *|gtf^-&ti-B- €. C i: i f) gfie-^ U"<;i'©® v^ 

T V (z^dInT tcS^ bfcSflAs-r- ^ -S i: c^ ^ 
&%:iS»^As|g]lt- ?.o *«ffli^■^»l^ffi^©TV{c*V^ 

F^©i?^^:^<-rci:«i:^<*©eiSJ»^^fei iPTt/* 
V^o t«e-DT*SQg«»l©GTW-OFDM^fflVvT{E^^flET 
V {f ic a >^ ^ S V ^ T V ; 1/ 5^ / ;^ f S C i: tc i t) 
{SiisSj* % ^ ^ V ^ T-^^ T V T V © 

So c:©J^-&BtlM©<tdtCCSW-0FDM-?>C-CDMi:ffi5^-&to 
#i>c J; !3 c/NtzfcV^-rsKB-fbA^irato t) $ e>{- 
bfc^t&^©S{s if^ pJtfe ^ S o 

[0 3 8 3] ^mi\z-?)\,=f-f'^7.(of^-km.m^^t. 

Ell 4 5 (a) fc^^i^lcaSB^P^As^v^v;!/^^^-^;^ 
8 1 0 a~d©a^tt^ l^^i:^2Jl©^g-^*s^^tT• 
t. HDTV©«-^*saiiT-#-i.o bA^b. 1114 5 
(b) t:^-rj:a{C:gV>v;u^y^>^8 1 1 a~d©«-& 
tt. lg2e®BM-^©A--b-BtP^. Tgb*s^V^fc*!)« 
^T-#*C<^S, C©J»-&^ S|l«©Afs-^{±5tf- 
HTga*s«v>fc*i). jl31B#ra©«vw;i/f^>'^^©»S 
S:§lt55:V^. Huj$©<t^{CBa^t:H:TV©^j^^AS 
$*n-t*5»). A{i^t3ttTV©^£®J5K^*s^^^^TV^ 

^ fetrH 1 »©S/>:lt;u^p^T sa^TsbJ;>);*;?< 
i: o T 1/ > S fe » C/N©5&^b (C -fe ^ 1 e tt^V^o 

[0 3 6 4] zo\.xis-Ym^hi^i^in)\^mfMo:>m*\ 

{b?£-rsci:{cj;!5. 0 F DM©-i)(;7C©P^»<bAs®# 
J&^fiKT-oitgt^es. ^1 2 3©J:dJfe^mT-*--h'^ 
P^MS'Kbi:C-CDM^i|§5^-&t)H^-5Ci:(cj;t)x "^^l/ 
5^/^^ C/NfS9&{b©3K;5©P§Ji^bA^ai^^■5>o 
[0 3 6 5] C CT•:^^*:B<3^&;fi«JS:ffl^^Ti¥ b < m^^. 
•DV^J^T^mmmf^TJii.. D/UJtAS'jN^Vig. BSE 
!5SS*iS*s# :*ct<«i:S. ^J^«^14 8 
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ct ^ t3 D /U < 3 0 d B T liRm^CDmmib^:^^ 

<3fe!9 3 0 usi:x±izr^^o mi 4 s^^i^N-ri-sic^s o 

ftTti>o t^eoT014 9 (a) lZ^i:^miZ7jkir^^lZ 

T Vft^ 1 s e c ^::^LTia 1 4 9 (b) (c:^1-2ms 

tiDjl^cDd'^s #^>>*^;b^^ lil8 0 1 a, 

0 1 b, ^3ji8 0 1 cC03-:>(D^m(D^)\y—yiZ^ 

its Ml 4 9 (c) o #^cD^;i/— rcDiJ— b'^ 

P^7 9 7 a, 7 9 7 b, 7 9 7 co^?)T&a, 

b, Tg:c$:^?llx.t^5 bus, l/zshfi^o 10 

8 0 1a, 80 1b, 8 0 1 c©3oc^PijiCDv;i/^/i 

Sdo ft«»CDA^^?5:V^LDTV(Z)^ilH^f•%®a^ 

G TW- O F D MCD v';i/^7^;^?J®S:Ti> :i ^ i ^) 

mims 0 1 aT*{i*^-KB$r^Tg5:3 0>asW±cO5 
0 uslZii^X^^^tzlsb. *ffifflTV§a«T**>S«T* 

g^o [l^tilll 1 2 7(Z)y^n ^:;^[l|^Z^^b;^c^)CO^ffil^ 20 

^izmmmTvithDTvw-h^commr^Bi^^tz 

V^c tftoT^l 4 9 tC5^UfcJ:oJ-v'>>J^;i/BtF^7 9 6 
a T s a* 2ms(DmmznLX 2 0 0 // s ^^5^ 2M 
bp s hn^:^c*^^<^ ^ ^lZiy>7r^J\yU—h^^^lZ 
TtfTfe IMbp s3e<i-^fet>. LDTV^l/— 

^> fe3l5a^:^)S^Tb:&V^fca^)5»S:^s$5,tC^SV^o 01 30 
4 9T*{i|s]l^:>'>5f?;HS(3?tUTS^>5!?;i/B#F^7 9 6 
a, 7 9 6 b, 7 9 6 c$r2 0 0>as, 1 5 0 s , 1 

0 o/istc^giKbbTVN^o seoTHiii, ii2ji, m 
[0 3 6 6] mmizc/Nizi^i.r^mmm^^'^mM 

-r^o mi 5 1 t;:^-rcfcai-CSW-OFDMi:CSW 

2»:^(Dmms^Bmib^mmi-^o mi^oxoizcsvj- 

i^-^^o ^1«8 0 1 ai3J:Ufill-2S8 5 1 a, ^ 

1 -3J18 5 1 eiX\^-^)\y^^^::^l^Mi^^% <iy''OC/ 
N:{)M£l^ffl^l5y^(»«6fflTVRe ce ive r\Zi^\^ 
T*)LDT V^l^- Kc7)S^tS:§{i*^T-t^o 512® 
8 0 1 bi:^2 -3ji8 5 1 bTtt1t-br>^:3i U TCD^^ 

«*:^(Z)H^M^C^^V^TlIip^^JScD SDTV^1/-K 

3)18 0 1 cT•^±C/N:6SlS<^ mmm^i^'^ <zi-:^ 50 
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h V ^ H D T V ^ - K CDHIHT T ^ I) o 
a UT C/N i: v';i/5^/^xcD 2 iJ:^(Z)PgjiMM?i*5^ 
^mrt^o :i(Diiolz±^t^%^t^:if.mnco01^V^-OF 
DMiiC-CDMOHa^^fc^^feti. GTW-OFD 
M h C S W - C - C D M(7)ffl^'&fc^Cl t) W5> tl^ o 

*^B>B^cJ:!?. c/Ni:'^;i/^y^;?^©2ife7uCD^b 

[0 3 6 7] C/NcD3®i:^;i/^^^;^(Z)3S(7)2»:^ 
CDPgjlMMi2l©afre9^^HDTV. SDTV. LDTV 

(D3mm(oi:ym^(Dmwmmm^m\ 5 2^c5^-ro 0 

^3^N^<i:ai3 lSv;i/5^/'^y;cr^v^A;l^Z)^ IP^BOXD 

^);f7 9 6 a 1 (::«iL D T V^ES 

^V^XD^);^7 9 6 a 2 -^C/N^^bt3^l^XD^y^ 7 9 6 b 1 

i:: s D T V CD mmm^'PT y v ::^m^m(Dmwt^ h p 

«-^*iBMfi>o BS£D^2g. 3ll^::ttSDTV0- 
t) LPft-^'?^. HD TVcZ^HPfs-^SrSBSt- 
^c CjiiCttl. 2. SStlSDTV, EDTV, HD 

[0 3 6 8] Z,(Dm^CN^it^'^)\y^^^:^lZ^<ttl 

M^i>b^ mi b 3lZ7rs't^^lz3}k7i(DGr a cef n 
IDe&radati o n^H^^^^g) i:V^^fi£5^^3*V^ 

^mt^:^mmzX^mbti^o mi5 3ttCNR. -rjV 

*^B^© 3 »:^mi^(ommmtSLm^mm \.tz%(Dx^ 

^ o 

[0 3 6 9] *:%B^©GTW-OFDMhmiai®*^Ri 

csw-c-cDM®iai^i-&t)-a-{cj;t) 2>k^aymm^ 

M W n 5 ^ ffl V ^ T IfeeS^J ^ SJJ B§ U *5 G T W - O 
FDMi:Powe r-We i ght e d-OFDM©ffi 
^■^iy'^t-^. GTW-OFDMi:flb©CNR®FiJlfeiS 

[0 3 7 0] HI 5 4(±^-\'>Jr7 9 4 a. 7 9 4 c, 
7 9 4 e®S±)?r:^^ U T7 9 4 b, 7 9 4 d, 794 

©Powe r-We i ght e d — O F DM*s||3^t" 
§c i; T7 9 4 atia^1-5^^ U T7 9 5 a. 7 
9 5 c<3D«;b*)|5]afzUT^^UT7 9 5 b, 7 9 5 d 

•So $)i>-frSi;4eo|!^ilA5ff 5>n€.AK E154T-{± 

[0 3 7 1 ] Sfcs E 1 5 5® 1 -:3©f>>;f:;i/7 

9 6 a, 7 9 6 b, 7 9 6 cSiC^j-— K^P^7 9 7 a, 
7 9 7b, 7 9 7 c CD^F^ti$r^{b$-B-fe^FaiEg$ i: 
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mifimm-t^o mi 5 5(DmmMmizi-^tAm. b 

[0 3 7 2] ^CDi©-&©M»:9f)^ECCJc>3-<5^-7 
4 4 j i:E C CT^n— 7 4 9 j ®:rD ^/^^ 0:^:11 1 
6 0(a) (b) ic^n^ns^fo 6 7(C7= ■ 

-Y :^g|5 9 3 6 hcoyo 'yi^m^^^To • -i 

'J — rgP9 3 6 b®7^ • -i — rRAM 9 
3 6 aCDi^'T-^EM^txS-l' — U— ^5^— 7';i/9 5 4 
5:1116 8 (a) T-^^b. -O^-U-^SgglL 1 5:111 
16 8 (b) ic^-r. 

[0 3 7 3] cidbT7=— 'J-:ri-i.:ifc 

HI 6 l®VSBgm**®XD->^Eli:Bl 6 2©VS 
B53l{t^CDrD>^<^E{C^N-r<tdC|©S«?iJ4. 5. 6^ 
T-Biil8bfc4 VSB^8VSB-^1 6VSB(Dfe33l«® 
"^mSmi. 2^T-s5iB^bfcQAM-^PSKe33I^S(C 

[0 3 7 4] 0155 <t !3 3 Pg»©Pgg»3iSr 

frd^ttcj; !5AJi{iBuai©-^>'l'5=-^^X. C/N^t 

io^T.'^-;^ h>''rx©se*&fiiiT-§-5fc«)»ttTV 

§M«-?>5J^^r h T V^C^ift^t: J: 5 L D T V u _ 

K CD T V§<i $ -y- S t V ^ d S!J:^*^fe i. . 
[0 3 7 5] *^B^{iVSB^CDASK-?>QAM, PS 
K. OFDM^SrfflV^T*»B^&i^^B^bfe*Ss ffeCD^SS 

:X:^>^5:^V^2.c:i:C<t fB^^©«^>5:^i'ei^* 

[0 3 7 6] *^B^O|ig»S*) b < tt#-fiSS©e3^:)? 
©-- :3®^attMIi^»fiJffl^s^5: [ql± $-^2>*.®-r-$.5 

•S. (*eoT±T®fij3^i>X7^A(Cja^T-#?)*)®T-tt55: 
«W^«1^S§e#F^©«Miim£>X7^AJ5;C,^®i^ 

*©«l^lci: ^?*-^S©*sg^>^g^s^^^slgv^;^?£T•fe 
-2., c:©J;d;feJ®-&£>-rbt);^^Bj&ffiai£:'5t±>^v^, 
[0 3 7 7] b*^b. «Mfi!f3l;^i«^%±ifi!fj3l*SC©« 

-&tt*^B^©i^JkPi®se3^;?iCA5,£>ST-fe5. ^-ff 

'&:e.'«MS(jtl©*i^S©a^5 0^J.:A±©7j<g||4As*»^ 
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T vsiasrSit^^f # s i a {csg&^4©fcs^Kiis 

CMjgi: H D T V&i§li:©Si^i4fc^§3t5©lt«e3iS© 
[0 3 7 8] *^Bja:«±;5?(>*J; t) ^ffljgJiS3»*&a^g 

^MiSiS^iattfc^^!?. •f5Ill«*©S{s«S5:^S-rS^ 

h {c J; 5 mwm.(Dm.ts & ? a iftt t-'£>Stt ^d: < ^& ^l. » 
d © «>31ffi©S:t;©/jN I ^^MT- 1) 3i5:&i^e HftST- 

[0 3 7 9] ^rz^mM(o^mmBm:&^^m±mmiz 

m^^Tzm-^. m.t}mmmm^±<%m.T^!ii'mifiti^\'^tz 
»^Mffi^33lct^)*^B^{i^^Eb■^-rv^. Buai©<t^{cije 

3t5©7^i^*^S' ;i/H D T Vfii(ii;JSCT-J±#:& bfct?-- 1;^^^ 
U Trt©Se^«UtfeJ^Sr::*;rtJtz8S/J>$-B-s fcv^d^^'fe 
fijM© N T S C i: H D T V^fS^ b < tt^^M 
20 ©Pi:14©3a^A^$)?)o ^fcTVSMCX^^^V-y-— A^ie> 

o^^feJS^©-y— t:;^ u TAs^segtcffi^-r s i: v^ a^b 

S*)SSo J5::}b\ lllii«?!IT-ttQP S Ki: 1 6 QAMi: 3 

2QAM(D^m:^^^m^^rzm^m^^xmm[^rzifis s 

4 Q AM-^ 1 2 8 Q AM^2 5 6 Q AM^tCSfflT'tS 
ci:ttv^^^T•t.5&:V^„ ^fc. III5:ffiv^TaJiB^ bfc ^ 
tC #-tt© P S K A S K F S K {CMffl § i) C i: 4> V ^ 
d^T-*)^CV->. *^B^i:TDM5:ffl^^^t5-a-Teil-r-i> 
KffifiajSiiB^bfcAs. FDM, CDMA-1^1£tSciHs;5iC 

30 [0 3 8 0] *«B^©|!gJi^eia|;53C6D— o©1^{iJl 
ifelS^iJffl** ^ Ifil± ^ # 2. ©T- 1. AS— gpcD§e$i{c 

t-DXitmtimm^mifii>^tiit)^-ft^o vt^x±x(D 
ft ©^Mjiii '^7.j- Kti.^^ omm d f# ^ n s eis 

©MI^^I&*iJfl§i!a^i:S^©S::'3fiJfflS&^®^illc t ») A^ 
^S©ASft'fe^j?rttASi6v>:&^T-fe?>„ i©.t-55&J©-& 

[0 3 8 1] bA^b. mm.WLm5^^ii^±.w^-n^(r)m 

^tt*^B^©J;^^c^fitSJei^:j^^As,i;>S-<:-fe2>o 'fe-a^ 

#v^%M©i2ifim±jttjR^0<}ic(Ri±i-s„ WL'^m-m.^- 

^^©^€3fe{C i50 T SBt;^ {d T ^ ^^fc Sil^ 

A^ T VSiSfi 5: Sfi^iBST- & -5 i d © S 5: 

fffc*ltn{ftte)'&:Vi. *#6^aS:fflv^5i:gE#©NTS 

c Mill i: H D T vstii i: ©sg^is t ^*©««e2ia© 

[0 3 8 2] *^B^(iS:tj?**<}; »3 •fe)JljSi&S!j*5:fi^I 
50 §fs!®SS:^J*fc^'!?s ■|5I««A»©S(s«ft&^S-rsc 
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[0 3 8 3] *fc*^B^cD|iiJiSei^;&^'£«b±S5c3lltc 

i:mlM©N T S C i: H D T V^mmii b < tiS^^ 

**)fe-5o HifE^JT-Jil 6QAMt3 2QAMCD 

1 2 8 QAM-?>2 5 6 Q AM^C®fflT- # S CI i:ttV^d 

S K-^^A S K-^F S K CjS^T-g 5 ^ t)V^a ^ 
VA» 20 
[0 3 8 4] 

-<5't:iiJ»3fe-t. aill-r^3Gl«^tJ:>)(t^&3^«b. 30 

mm b. {t^,'^^CD4'®B&^ P /n{i©{t^,^J- p /nfit® 
^2 7^-^?iJCD7^-^&«lS35feb. Srm^S^fflViT 

m^^{b-9S2I{s b^ ^ 1 §:mm. 2 3 x-{i. a^fi 2 5 40 
7'—$^miim27'-'^n^. m3^mm4 sx-ttmiv" 
it). mmit.i.xm:^mmco^—^t:^m\^tz^mMm 
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[0 3 8 5] Z(DBxkmtzNTSCm'^t:miy=—^ 

HDTV ISC t<Dmn^^m 2 y^-^^]t.v 
[El 1 ] if-mmm 1 ©^js^yt-^iit ^.e^^i^s® ~>:^ 

[02] *^B^®I^F!1 1 ©jlfl^ 1 © r □ >^ ^ m 

[S3] :if.%m(Dmmmi<Dmmm^(D^^ Y)m 
[1214] *^Bj®^jE^j 1 ®73ifm^®-<^ h;i/i2i 
m 5 ] *^B^©3ijti^j 1 (Dm^^^(oz2- Y(om d ^ 

[136] *^W©lt6St?!l l.©®^M^©:3-x^ 
[ia 7 ] *^B^©^ii^J 1 ©fi-^j^^Off ©ffi^iS'N© 
[ S 8 ] *^B§C!)|^M^J 1 ©M^iSa^ i:: m^^-^(0 n - 

[0 9] *«B8©||JE0!| 1 ©2i(ie-^©m-f-.-^»©s8a 

[010] *^B^©IISSf!) 1 ©^ff^ 1 &mQlAM<D^'^ 

[011] *^B^©||^ffi^l©T>•7^:^^^iS^^i:3i^s 
«:t7ltni:©il#0 
[012] *^B^©^5S^J 1 ®^ff^6 4faQ AM©{f^ 

^©0 

[013] *^B^©|^«?!| 1 (DTl^7-±^m.V:,}:.mm 
[014] *^B^®||SE«?iJ 1 (Omi 6 4 ii Q AM©M-^ 

Pi^iij«^iSP©'<i^ Y)m 

[015] *^B^©||SE0S1©^JI^6 4f(QAM®lt* 
Ai, A2©SiB^0 

[01 6] *SSB^©||JE0Sl©T>7^:^^Sr2, Pai; 
j2l(i«*Jtni6, n64©il^0 

[017] *^Ba©SIJS^ 1 ®7=^i^^;i'3^(t«i©:5^D 
^0 

[018] *^B^©|I5£^ 1 ® 4 P S K^^®M^;5^-< 

[019] *^B^®^M^u 1 ®^ 1 ^mmoyu ^-j^m 
[020] *^B^®^M^u 1 ® 4 p s K mmmcom^T. 

[021] *^Ba®^SS0!l 1 com 2 §{1^© 7-D ^ H 

[02 2] i^%^mmmm\(Dmi> \ smqam®!!^ 

h;i/0 

[02 3] *^RB©^JE0yioaEffJ6 4fiQAM®{f^ 
^■5' h;i'0 



(43) 
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[02 4] :^mM(ommmi(DyD-^^-h 

[025] (a) {i*^B^©||JS^iJl©8flQAM©{l 

[02 6] *^BJ©^SS«?U®^3S««|©rD>y^0 
[02 7] *^B^OIISS0!) Ifflffiff^e 4ttQAMCD«-^ 

[02 8] *^B^0^5S«?iJ ICD^D-f^i'-h 

[02 9] *^Ba©^«?!l3{ciDl:j-se3i^';^7=-A©^ 
[03 0] *«W®||«£^3®^l|ii^i>3-y-6D 

[03 1] :^mm<Dmmm3<Dmim^7':D-^(Dyct 

5/i'0 

[0 3 2 ] *^B^CD^^ 3 2 111^7^3 -<J^O T'n 
^ 0 

[03 3] :^^m(D^mm3(Dm3m^y'^-^(Dyo 

^y^0 

[03 4] *%BJ©ll^fiai30Di, Da, DaM^ONf 

pa^a-fb©i!iBS0 

[03 5] ^f^BM(Dmmm3(DDi, Da, Daft-^©^ 
M#«Yb®BftB^0 
[03 6] *^Ba©IU60y3©Di, Da, Da®^©^ 

K^m^b©ift0^0 

[037] *^BJ©msC«l 4 {C^^tt SG35l^a©i^;^7^ 
A^<*©«fK0 

[03 8] *^B^©^M0!l3{c:43{tS^l 6QAM© 

[03 9] :$^^m<D^mm3iz}5i,f^&mi 6qam® 
M-^.'^©^^^ h;i/0 

[04 0] ^^mcommmsizinf^m^e 4QAM(D 
(i-f-.-^w-^^ h;u0 

[04 1] *^B^®IIMfi«J3©B#F^M±®m^i2S0 
[04 2] ^^BMlDmmm 3 (DT DM A:^^(D^mm± 

®fi-^aeM0 

[04 3] *%B^©^BEfi^J 3®iSj2l?KS^[H]SS©:/D .i; 
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[05 1] *^B^®^^J3©Dvi, Dhi, Dva, 
D„2, Dv3, D„3e^®TDMA?Jii:CD^ffl^M{b©i5i 
0^0 

[05 2] ^ma(Dmmm4iziii:r^mstk:^^(D^mta 



[04 4] 2|s:^?a©|IB60iJ3©JKaiScS^©lia0 

[045] *^B^®^«?ij 3 (Dm^m:^A<D^m^m^ 

|o]^©7"D ^0 

[046] ^^m<Dmmm3(Di 6QAMm^<Dm^}^ 
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